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PREFACE. 



In submitting the following pages to the public, 
the writer does not make any pretension to new 
discoveries in the science of Arithmetic, nor does 
nhe wish in any way to depreciate the value of 
those works already written on the subject, in order 
to claim superiority for her own. The design of the 
present work is to simplify and render agreeable 
and pleasing to children a study which is frequently 
looked upon by them as tedious and incompre- 
hensible, and therefore only regarded with feelings 
of dread and dislike. 

The course adopted by the author of explaining 
the science by means of familiar dialogues, may 
be objected to by some : there are, however, many 
advantages gained by this mode of explanation, 
wWch a formal system of language would never 
obtain : and the author has endeavoured to ex^le^vcL 
a2 
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not only the practical part of Arithmetic, but the 
principles also, by presenting them to the youth- 
ful mind through the medium of the conunon 
occurrences of life. 

The examples are chiefly selected from history, 
science, and art, that the student may see how 
every rule has its proper adaptation, and how 
much one branch of education may be the means 
of facilitating another. The examples given for 
exercise under some of the rules maj be omitted 
till the pupil is more advanced, and after having 
thoroughly mastered those less difficult, they will 
be found of great benefit. 

The tables of the weights and measures of the 
ancients are intended to assist the young in their 
historical studies; and though not usually inserted 
in works of this kind, the author considers them 
an essential part of an English education, serving 
to elucidate many parts of history, which writers 
frequently leave unexplained to the reader. The 
changes made into English value are calculated 
from the most approved modem authors ^n the 
subject ; and when any tmcertainty exists about 
the value, it is stated. The account of our own 
coinage will, it is hoped, prove useful and in- 
teresting to the student. 



PBEFACE^ V 

The answers to the questions have not been 
given, but a key has been prepared for the use of 
teachers^ which will be foimd of great benefit both 
in schools and private families. 

llie author would here remark that this branch 
of a lady's education is considered of too little im- 
portance^ and neglected, by many, for accomplish- 
ments which are rarely brought into exercise 
in after-life; not that she would underrate 
the utility of cultivating talents that render 
woman a cheerful and polished member of 
society, and an ornament to the circle in 
which she moves; far otherwise; but it is the 
mistaken habit of permitting accomplishments to 
take the place of useful knowledge, that she 
condemns ; an error generally discovered too late 
to be remedied : for how much soever a refined 
taste and an accomplished mind may enhance the 
pleasures of life, if useful knowledge be sacrificed 
to them entirely, it is like raising the superstruc- 
ture of a building without a foundation ; and for 
want of which the comforts of a family circle too 
frequently sink into confusion and irretrievable 
misfortune. 

Much care has been bestowed to render this 
edition as correct as possible ; but in a work ooor 
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taining so much labour^ a few errors will occa- 
sionally be found. The author^ however, is desirous 
that the merit of the work should rest entirely on 
the candid judgment and good feeling of those 
friends and the public who have hitherto bestowed 
on her a large share of liberal encouragement. 



St. John's Wood, Regent's Park, 
London, 1846. 
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ARITHMETIC. 



INTRODUCTORY CONVERSATION, 

BETWEEN A MOTHEB AND HEB DAUGHTEB LAYINIA. 



LAVINIA* 

Mamma, do you know Henry frequently laughs 
at me about the very little knowledge that girls 
have of Arithmetic, and says, that they are 
scarcely able to calculate the amoimt Qf a green- 
grocer's or a milkman's bill ? 

MAMMA. 

"Well, my dear Lavinia, I must say that much 
ignorance of numbers prevails among your own 
sex ; but this, I think, arises from the small im- 
portance attached to it by parents in the educa- 
tion of their children ; so much time is spent 
upon what are termed " accomplishments," in the 
present day, which probably may iiesex "Ni^ x^- 

C^ B 



2 CONVERSATIONS 

quired in after life, that very little Is thought of 
the actual knowledge necessary for every-day oc- 
currences: and the instructors of the young too 
frequently consider it not at all an essential part 
of a lady's education. The superiority which 
Henry has over you in this respect arises from 
the great time which he has spent in figures at 
schooL 

LAVINIA. 

But do you think that we are incapable of 
understanding. Mamma? 

MAMMA. 

By no means. For although boys are more 
capable of pursuing diflicult studies, you would 
find if much more time were spent by you in ac- 
quiring a knowledge of nimibers, that you would 
perform all that is required in your station, with 
as much ease as Henry does the various calcula- 
tions in his Papa's office. 

LAVINIA. 

Well, L have great confidence in what you say. 
Mamma ; and I will be diligent in striving to gain 
a thorough knowledge of as much as my situation 
requires. 

MAMMA. 
Well, my dear girl, a resolution to acquire 
knowledge, is the first step towards gaining it; 
and I hope your determination will be followed by 
industry and perseverance, and you will soon find 
your efforts crowned with success. If you will 
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go to Papa's library, and bring me the yolome 
of the Edinburgh Cyclopaedia^ which treats of 
Arithmetic, you will find there something to 
encourage you. 

LAVINIA. 

Here it is, Mamma; shall I read what Dr. 
Brewster says?^ 



Proceed, my dear Lavinia. 

LAVINIA. 

" It has often been alleged, but certainly "with- 
out justice, that the levity of the female character 
is unfit for the severer exercises of the understand- 
ing. It may be affirmed, with more truth, that 
the mental superiority of the other sex is not so 
much, the eflfect of any original endowments of th^ 
mind, as of a more extended education, assisted 
by other accidental causes. Italy, in modem 
times, has given birth to many illustrious women, 
who have distinguished themselves in the most 
difficult departments- of science ; and the school of 
Alexandria, in a much earlier period, furnished an 
example of the same kind, in Hypatia, the daughter 
of Theon. This celebrated yoimg lady, who was 
equally remarkable for her beauty and accomplish- 
ments, modestly declined the proposals of many 
suitors, and resolved to sacrifice the diarms of 
love to the higher and more exquisite delights of 
Philosc^hy. She wrote a commentary on Apol- 
hnauB, and another on Diophantus^*' (^o ^i ^K^fiiit 
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most distinguished mathematicians of the Alex- 
andrian school) " besides some astronomical tables.^ 

MAMMA. 

This is a very encouraging narrative, my dear ; 
and we have a very striking instance in our own 
country, in the writings of Mrs. Mary Somerville 
on Astronomy, that a lady is capable of accom- 
plishing the most difficult studies. 

LAVINIA. 

But I fear I shall want some assistance in 
order to remove many difficulties, or industry and 
perseverance will be useless. 

MAMMA. 

That must be the case, my dear, and I will take 
care that it shall be obtained ; but as I must pay 
a visit to Mrs. Fairland, in the Crescent, before 
dinner, we must resimie the subject at a future 
time, when, I think, I can introduce you to a lady 
who will give you all the assistance you require. 

LAVINIA. 

That is very kind. Mamma ; and I look forward 
to the fulfilment of your promise to-morrow. 

[^Mamma introduces Lavinia to her friend Con* 
stantiaJ] 

MAMMA. 

You see, my dear Lavinia, I have not forgotten 
my promise. It is with much pleasure that I 
introduce you to my friend Constantia, who has 
kindly offered to render you all the assistance in 



OK ABITHHETia Q 

her power to obtain a knowledge of numbers ; 
therefore, my child, pray remember what I have 
said, and pay her every attention, 

LAVINIA. 

Dear Manmia, my resolution is as strong as 
ever to persevere in a study so use^ ; and I look 
forward ivith much pleasure to the kind assistance 
of your friend. 

CONSTANTIA. 

My dear Lavinia, the tenderness and solicitude 
of your Mamma cannot be more amply repaid 
than by your willingness to improve the talents 
you possess : and the arrangements which I have 
made with her to assist you, as far as I am able,, 
in acquiring some knowledge of Arithmetic, I 
shall with pleasure fulfil ; therefore I shall antici- 
pate meeting you to-morrow, when we will begin 
the subject in earnest. 

LAVINIA. 

I thank you, kindly, Constantia ; all my energy 
shall be used to profit by your instruction, and I 
hope that a lasting friendship will be formed be- 
tween us from this simple bej^nning. In the 
morning, at nine, we shall meet. Adieu I 
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CONVERSATION IL 

ON THE HISTOBT OF ABITHMETIC. 



CONSTANTIA. 

Good morning, my dear Lavinia: I am glad 
to see you in such good spirits this morning, on 
entering upon your new study. 

LAVIKIA. 

Well, I have anticipated it with pleasure, and 
I wish to study it with the same degree of cheer- 
fulness. 

CONSTANTIA. 

What I shall first introduce to your notice is 
something of the History of Arithmetic 

LAVINIA. 

That I should very much like, for I am told 
there is something very ancient about it. 

CONSTANTIA. 

Arithmetic takes its name from the Greek word 
Arithmitikey which signifies the art of numbering. 

There is always a difficulty in tracing the origin 
of an art or science, through the distant ages of 
obscurity. This is particularly the case with 
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Arithmetic, for we have no means of knowing by 
whom it was first invented, or when first intro- 
-daced among mankind. Probably its progress 
was facilitated through the multiplied transactions 
of men, in their commercial intercourse with each 
other ; and it is probable that its improvements 
were gradual, according to their yarious wants. 
It is a decided proof of civilisation, when the in- 
habitants of a country are become skilful in arith- 
metical calculation; and we find, on the other 
hand, that barbarous nations have little, if any, 
knowledge of numbers ; it is also a proof of a 
great interchange of national wealth : for without 
wealth, or treasures of some kind, numbers can be 
of no use; and so ignorant are many of the Ame- 
rican tribes, that they have no idea whatever of 
calculation : and they can only reckon as far as 
two or three ; beyond that number they point to 
the hair of their heads, to indicate that it is too 
great a number for them to reckon. 

It is very probable that Arithmetic was an In- 
dian invention, for the Chaldeans, the Egyptians, 
and Indians distinguished themselves, at a very 
early period, by their astronomical calculations, 
tnany of them indicating a very advanced state of 
computation ; but, although many have claimed 
the honour of this noble inventioti, Its origin will 
be for ever hid in obscurity; and we can only 
trace it through its various improvements, in after 
ages^ amongst the civilised nations of the world* 
Joeephys says that Abraham was tK^ ixn^T^x ^ 
B 4 
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Arithmetic. Strabo says it was invented by the 
Phoenicians ; and others that the first system of it 
was written in the Phoenician knguage by Age- 
nor, the son of Phoenix ; but it is quite clear that 
this is not correct ; though it is known that the 
Phoenicians were a great commercial people, and 
therefore, probably, made numerous improvements 
from their neighbours the Egyptians. 

The Greeks were exceedingly proud of being 
considered the inventors of numbers; but it is 
evident they copied their method of Notation 
from the Hebrews by using the letters of their 
alphabet to represent figures. 

Thales, an ancient Greek mathematician, who 
lived about six hundred and forty years before 
Christ, went into India and I^pt for the express 
purpose of acquiring a store of knowledge, and 
measured the height of the Pyramids by means 
of their shadows; which is the first instance on 
record of Arithmetic having been applied to 
Geometry. 

The word calculate is supposed to be derived 
from the Latin word calculus^ a small stone or 
pebble, by which the ancients made their calcula- 
tions ; and even to the present day, in many of 
the Eastern countries, the inhabitants use stringed 
beads, or small stones, for this purpose. 

The figures or symbols we now use were re- 
ceived from the Arabs, who ascribe the invention 
to the Hindoos — there are various statements aa 
to when it was first introduced into Europe* But' 
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it is said tiuit the Arabs caxried a knowledge of i% 
into Spain, and from thence it was brought into 
France by Pope Sylvester IL, in the middle of 
the tenth century ; but there is great diflSculty in 
tracing its progress through the early periods of 
its introduction into this country. The Arabic 
characters are found in an Italian manuscript as 
early as 1317, and there is a date upon a window 
in A part of the old Roman wall at Colchester, as 
early as 1090, and also one on each side of the 
church porch at Stratford St. Mary, Suffolk, of 
the fifteenth century. 

These characters form what is termed Decimal 
Notation, from the Latin word J?^c^m, ten, which 
is generally, and very probably, supposed to have 
arisen from the easy method of numbering the ten 
fingers; and hence the term digit, is sometimes 
used to express these symbols, from the Latin 
word diffituSf a finger. 

One of the earliest writers on Arithmetic was 
Nicomachus, who lived about 200 years before 
Christ 

Diophantus is said to be the inventor of Algebra, 
a system of Arithmetic in which the letters of the 
alphabet are made use of to represent numbers 
and quantities. You must not, however, look at 
the present state of perfection which Arithmetic 
has obtained, as being anything like that of ancient 
times; for although the Greeks were acquainted 
with the method of extracting the square and cube 
roots (a part too difficult for you no^ \.o \xxA««> 
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fetand) we must look to the inventions of inodeni 
times for the great improvements made in this 
branch of our sciences; for up to the sixteenth 
century^ accotmts were kept in Soman figures, and 
we may also find them used in old registers of 
parish churches, till about that period. This is 
only a brief outline of the history of Arithmetic^ 
for> upon many points of it, information is so 
scanty, and the truth so difficult to obtain, that it 
would be, perhaps, both tedious and useless to 
pursue it ftirther, as I am anxious to bring you to 
a knowledge of its practice. 

LAVINIA. 

Well, I feel greatly indebted to you for your 
kindness in ^ving me so interesting an account of 
its history; and while many great and learned men 
have given it so much attention, I am sure that it 
must be a valuable study to pursue. 

CONSTANTIA. 

. It is indeed valuable, my dear Lavinia, and in 
almost every transaction in life, it is more or less 
required. We will now proceed to the different 
rules in regular order. 



OK ABlTHMETia 11 



CONVERSATION m. 

ON NOTATION AND NUMEBATION. 



CONSTANTIA. 

The first rules we have to notice in Arithmetic 
are Notation and Numeration ; Notation is the art 
of writing numbers^ and Numeration is the art of 
reading them. 

LAVINIA, 

Are these rules considered a necessary part of 
Arithmetic ? 

CONSTANTIA. 

Decidedly so. All the other rules would be 
useless without them^ and you would be quite 
Ignorant of the value of numbers ; but it is no un- 
common thing for children to become acquainted 
with the working of most of the rules in arith- 
metic, and yet know nothing of the value of the 
figures when they are asked to numerate them, 
jfrom the great neglect which many teachers have 
shown to this rule at the commencement of teach- 
ing numbers. 

LAVINIA* 

Perhaps you will give me some explanation by 
example^ that I may understand your meaning more 
dearly. 
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CONSTANTIA. 

Certainly ; for a thorough knowledge of Arith- 
metic depends upon your understanding the simple 
rules first. I will use my utmost care to instruct 
you in them correctly. 

The following figures, which are th6 symbols 
used in arithmetic, I shall place in regular order, 
beginning at number one, and set down the rest 
towards the right hand thus : — 

NUMERATION TABLE, No. 1. 

1000 100 10 1 

123456789 









I 



I 



s 






i ^ 

2 na 



■I 



In the following table I have reversed the order 
of the figures, beginning at number nine, placing 
the rest towards the right hand : — 



TABLE, No. 2. 
6 5 4 
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You may here see the value of figures depends, 
|iot upon the numbers themselves, but upon the 
places which they occupy. 

In the^r*^ table, the figure 9 stands for nine 
units ; in the second table, it stands for nine hun^ 
dred millions : and the value of every figure is in- 
creased in a ten-fold proportion towards the left 
hand, thus : — the figure 9 in the first table stands 
for nine units ; and the figure 8 increased in a ten- 
fold degree, stands for eighty; seven stands for 
seven hundred ; 6 for six thousand, and so on with 
all the rest ; to make this appear clear to you, I 
have placed the ratio in which they increase in 
value over a few of the numbers of like first table. 

LAVINIA. 

It appears, then, that the value of a figure can 
only be known by its situation 9 

CONSTANTIA. 

Exactly so : for you will see by the second table, 
a very great difierence exists, according to thia 
circumstance, between the value of any two figures ; 
and though the nimiber one is generally understood 
to signify one of any thing, its value in numbers 
depends, like aU the other figures, upon the situ- 
ation it occupies, as you may see by the following 
form of placing it : — 



1 


One 


10 


Ten 


100 


Hundred 


1000 


Thousand 


10000 


Ten thousand 


100000 


Hundred thousand 


1000000 


Millioa 
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I thank you; I see now very clearly, that the 
value of every figure must depend upon its place j 
and it increases in value, as it is distant from the 
tmifs figure. Are there no higher figures used in 
Arithmetic than millions ? 

CONSTANTIA. 

Yes; some authors use the terms billions, tril- 
lions, quadrillions, quintillions, sextillions, se^til- 
Uons, octillions, and nonillions; but this method 
pf Notation is used by the French ; when they 
arrive at hundreds of millions they say billions — 
but. we use thousands of millions, ten thousands 
of millions, hundreds of thousands of millions^ 
billions, — consequently billions in English are a 
thousand times greater than in French, as the 
following tables will show : — 

French. English. 

Units Units 

Tens Tens 

Hundreds Hundreds 

Thousands Thousands 

Tens of thousands Tens of thousands 

Hundreds of thousands Hundreds of thousands 

MittwM Millions 

Tens of millions Tens of millions 

Hundreds of millions Hundreds of millions 

BtUiont Thousands of millions 

Tens of billions ^ Ten thousands of millions 

Hundreds of billions Hundreds of thousands of millions 

TriJUont Billions 

Tens of trillions Tens of billions 

Hundreds of trillions Hundreds of billions 

Quadrillions Thousands of billions. 

LAVINIA. 

But you have said, nothing of those O's that you 
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have made use of in the above examples^ respeciing 
the figure !• 

CONSTANTIA. 

They are called ciphers^ or nouffhtSy and signify 
nothing, except some figure is placed before them, 
then they increase in value in a tenfold degree, 
towards the left hand, the same as the rest. The 
figures we now use were formerly, all of them, 
cdled ciphers, and this is why the art of numbers 
is frequently called ciphering. The word itself is 
derived from an Arabic word, signifying vacant 

LAVINIA. 

But did the ancients use the same kind of No- 
tation that we do ? 

CONSTANTIA. 

No: the Greeks had several methods of no- 
tation. 

LAVINIA. 

But what kind of numbering is that which we 
have in our Prayer Books and Bibles ? It is not 
like the figures we use in Arithmetic. 

CONSTANTIA. 

No : this method of notation was used by the 
ancient Bomans, who, like the Greeks and Hebrews, 
made use of the letters of the alphabet. The fol- 
lowing is a table of the ancient Boman numbers 
as high as nine thousand : — 
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As often as any character is repeated Its value 
•is repeated. 

When Q 18 annexed to Iq it makes the value 
tenfold greater, thus : Iq represents five hundred, 
but Iqq represents five thousand ; also the pro- 
filing of C and annexing q to CIq increases its 
value tenfold, thus : CIq stands for one thousand, 
but CCIqq for ten thousand. 

The bar or horizontal line, drawn over a letter, 
increases it one thousand times, thus: X stands 
for ten, but X stands for ten thousand, and so on. 

The ancients also made use of a square table or 
tray for the purpose of calculation, called the 
Abacus — divided into partitions, each partition 
having a different value for the stones placed in it. 
The following figure is supposed to be the pro^ 
bable form of it. 
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The vacant space on the right hand is intended 
for unitSy the next for tens, and the next place for 
hundreds and so on. Upon this principle the 
Btonee in the Abacus would represent 359,310. 
c 
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Mathematicians also used the Abacus or tray 
covered with sand for the purpose of drawing dia- 
grams. 

Instead of the above form, wires may be fixed 
in the place of the lines with beads to slide up 
and down. 

The Chinese make use of the Abacus, which 
they call skwdnpariy and use it with an extraor- 
dinary facility. The Russians also make use of 
this instrument for calculation. 

The word Abacus is supposed to be derived 
from the Greek word Ahax which signifies a square 
table or tray made of any materiaL* 

I think I have explained all that is necessary on 
this head, and I will leave you a few examples for 
exercise in my absence, first giving you a rule 
for expressing words by figures^ and then figures 
by words* 

KuLE I. — To express Words hy Figures. 

Place ciphers from the right hand towards the 
left, till the first cipher shows the highest place in 
the given number, then place beneath it the figure 
which points out the number you wish to express ; 
then observe where the next significant figure 
stands towards the right hand, and place it beneath 
that cipher as you did the other, and so on to the 
end of the given number. 

* See Pennj Cyclopaedia, and Greek and Roman Antiquitiei» 
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Examples. 

1, Write in figures, seven milliojis, four thou- 
Band. 

By referring to the second numeration table you 
will find that the number 7 expresses millions, and 
as that is the highest number you want to express, 
place, as under, seven ciphers. 

f 



I 



I 



■9 



^ ^ I ^ A 1 % 

a w H H w H 13 



7 4 

Then write the figure 7 beneath millions : con- 
tinue to write down ciphers to the right hand, till 
you come to thousands, and place down the 4, and 
the example is completed. 

2. Write in figures, seventy-five millions, forty- 
five thousands, one hundred and seventy-five ; this 
example will stand thus : — 

00,000,000 
75,045,175 

3. Express in figures, eighteen millions, six 
hundred and sixty-four thousand, seven hundred 
and sixty-one, which was the population of Great 
Britain in 1841. 

4. Express in Egoies, thirty-two teSSSot^ \3dck» 

c 2 
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hundred and forty-two thonamd four hnndied, the 
number of acres of land in Great Britain. 

5. The €0gt of building St. Paul's Cathedral, 
amounted to seven hundred and thirtj-fiix thousand 
seven hundred and fifty-two pounds, and was raised 
by a tax upon coals; write the amount in figures. 

6. New London Bridge was opened August Ist, 
1831, and cost six hundred and fifty thousand 
pounds ; express the value in figures. 

Rule IL — To express Figures by Words. 

Find the value of the given number by your 
Numeration Table, and write it down in words at 
leugtL 

Examples, 

7. Write in words the following numbers : 
2,558,351. 

By your Numeration Table you will see that 
the highest number is two millions, which write 
down first, and the rest towards the right hand 
thus : — Two millions, five hundred and fifty-eight 
thousand, three hundred and fifty-one. 

The following examples axe applicable to the 
rule above, and are for your practice till we meet 
ag^. 

Write the following numbers in words at 
length : — 

8. 1066. Norman Conquest. 

9. 1693. Bank of England established. 
}0. 1344. Gold first coined in England. 
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11. 1752. China made at Chelsea. 

12. 1769. Duke of Wellington, Buonaparte^ 
and Mehemet Ali born. 

13. 1815. Battle of Waterloo. 

14. 1838. Queen Victoria crowned. 

15. 1841. Towerof London burnt, and Prince 
of Wales bom. 

16. 1842. A treaty of peace made with China; 
which opened a trade for English merchants. 



03 
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CONVERSATION IV. 

ON SIMPLE ADDITION. 



CONSTANTIA. 

Well, Layinia, I suppose you have finished the 
first rule in Arithmetic; and the next we must 
take in hand is Addition, which consists of two 
forms, simple and compound; but as Addition, 
Subtraction, and Mtdtiplication have each a com- 
pound form, I shall talk of the simple form of 
each rule first, and the compound afterwards ; for 
those who are acquiring fresh knowledge, do not 
form such correct ideas of what they are learning, 
when too many things are talked of at one time. 

LAVINIA. 

I shall be most happy to attend to any of your 
arrangements in my pursuit after knowledge ; but 
will you be so kind as to point out to me the use 
of tUs rule ? 

CONSTANTIA. 

Certainly ; your question is too important to 
be overlooked; and it wotdd be well if all young 
ladies, who are engaged in the different branches 
of education, would ask the question, " What is 
the u^e of that which I am now learning ?** 
I shall endeavour to point out to you, as far as 
lam able, the use of every xnle tya ^^ igtocft^d* 
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LAVINIA. 

Thank you, Constantia, that is very kind of 
you. 

CONSTANTIA. 

The rule of Simple Addition teaches how to 
add any number of figures together into one sum, 
and is performed by placing one number beneath 
another ; taking care to begin at the unit's place 
with every line of figures and set down units under 
unitSy tens under tens, and hundreds under hun- 
dredsy to the highest number mentioned ; draw a 
line beneath them, add up the units row first, and 
see how many tens it contains in it, and what 
number of units remains; put down the units 
under the line you have added, and carry one for 
every ten to the next line ; proceed in this manner 
with the rest, setting down the units which are 
over the number of tens, under the line you have 
been adding, and carrying the tens to the next 
row of figures, except when you add the last row, 
when you must place the tens which are over to 
the left of the line you have added. 
Examples. 

1. Add together the following sums : 

632 
216 
342 
121 
375 

1686 

11 Carrying "Figatw; 

♦c 4 
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In adding up the above sum you must say 

5 and 1 are siz^ and 2 are eight, and 6 are four- 
teen^ and 2 are sixteen: in the number sixteen 
there is only one ten and six units over; place the 

6 beneath the figures you have been adding, and 
•cany one to the next row for the ten, and so on 
with the rest. 

In the last line you find that the amounts is 
sixteen, for which you place 6 beneath the row 
you have been adding, and the 1 on the left for 
the ten, and the sum is finished. 

Work dut the following examples, and tell me 
what will be the value of each amount separately; 
this will exercise you in the rule Niuneration. 



(2) 


6321 


(8) 


5126 


(4) 


1876540 




814 




4186 




615178 




6127 




3518 




21765 




1498 




2140 




416483 




6210 




6193 




27615 




1854 




2857 




6841 


(5) 


49136 


(6) 


57168 


(7) 


61352 




35124 




17321 




40768 




78960 




70695 




52134 




21534 




29063 




43760 




30716 




94134 




12407 




26148 




21645 




.31864 















LAVINIA. 

I have finished all the examples you gave me to 
do, and I want to know what you wish me to do 
next. 
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CONSTANTIA. 

Well, I will say a little about the use of this 
rule, now you understand something of it. 

The use of this rule is to find the whole amount 
of any given number of simple sums, however 
numerous they may be ; for instance, if you travel 
from London to Birmingham by Kailway, and 
thence to Liverpool, thence to York, and back 
again to London, if you know the distance between 
each of these places, it will enable you to know 
how many nules you have travelled, by adding 
them together. 

It also enables yon to find out when a person 
will arrive at a certain age, first knowing the year 
in which he or she was bom ; suppose you were 
bom in the year 1828, you will be 20 years of 
age in 1848 ; because it is quite clear if you add 
20 years to 1828, it wiU make 1848 ; and so of 
any person's age if you know the year of his 
birth. 

LAVINIA. 

O, that is very useful ; and now I can tell my 
brother Henry when he will be an old man, if he 
shotdd live ; this will show him that I have made 
some progress in Arithmetic. 

Examples for Exercise. 

8. Add into one sum 6496380, 519682 
53100427, 3215643, and 41603024. .^ 

9. From the creation of the world to the birthL 
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of Christ were 4004, how many years is it since 
to the present year, 1846 ? 

10. How long is it since the city of Borne 
was founded, which took place 753 years before 
Christ? 

11. The land of England consists of 10,900,000 
acres of arable land, 14,200,000 acres of meadow 
land, and unctdtivated 7,932,400 acres ; what is 
the whole number of acres ? 

12. A person travelling, went 45 miles the &st 
day; 69 the second; 58 the third; and 63 the 
fourth; after staying at the end of the fourth 
day's journey a short time amongst his friends, he 
returned home by the same route, and travelled 
the same number of miles per day ; what was the 
number of miles he had travelled ? 

13. In a steam vessel of 300 horse power, 
having a capacity to carry passengers 3000 miles, 
and the proportions of weight as follow : — ma- 
chinery 300 tons ; weight of coals 600 tons; weight 
of passengers 100 tons ; and weight of goods 200 
tons ; what would the whole of the tonnage 
amount to ? 

14. Sir Isaac Newton, the great Astronomer, 
was bom in 1642, and lived to the age of 84 ; in 
what year did he die ? 

15. If a person commences rearing bees, and 
begins with 2 hives, what number would he have 
in ten years, allowing each hive to produce one 
every year during that period? 
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CONVERSATION V. 

t)N SIMPLE 8X7BTBAOTION. 



CONSTANTIA, 

Well, Lavinia, I must give you praise for being 
very industrious, and I think we may now pro- 
ceed to the next rule, which is called Simple Sub- 
traction. 

This rule teaches you how to find the difference 
between any two simple numbers, and to take a 
less number &om a greater ; and it is performed 
by placing the greater number down first, begin- 
ning at the unit's figure ; then, beneath that num- 
ber, place the one which is kssy taking care to let 
units stand under unitSy tens under tens, &c, 

Begin at the unit's place, and take the lower 
figure from the one above it, and place the differ- 
ence underneath; but if the lower figure be 
greater than the one above, borrow ten^ as it is 
called, which add to the top figure, and then sub- 
tract the lower from that number, place the differ- 
ence beneath, as before, remembering always to 
tarry one to the next lower figure whenever you 
nave added ten to the upper one. When both 
numbers are alike, nothing remains. 

For proof of the work add the difference and 
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the less number together, and the sum will be 
equal to the ffreater number, if not, the work is 
wrong. The following example will make the rule 
clear to you : — 

1. From 6437 take 3154, which place thus : 

64S7 greater number 
3154 less 

3283 difierence 



6437 ProoC 

Here 1 first take 4 from 7 and there remains 3, 
which I place beneath ; but in the next place I 
cannot take the 5 from 3, therefore I add 10 to 
the 3 and it makes 13. I then take 5 from 13 
and the difference is 8, and because I added 10 to 
the last figure I carry 1 to the next, which you 
must always attend to. ^ 

After having subtracted the less number from 
the greater, I add the difference and the Ze^^ number 
together for the proof, which is shovm to be cor- 
rect, by its being like the greater number, and 
which may be shown more simply thus : — 

If I buy 12 yards of lace, and let you have 4 
yards of it, I have 8 yards left for myself; and the 
difference between what I bought and what re- 
mains is 4 yards; but if you return me the 4 
yards, I have my original quantity, thus : — 

Yardf. 
12 bought 
4 lent 

8 di£&reiioe 

IS Frod^ 
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LAVINIA. 

Thank you, I see this very clearly ; but if you 
borrow ten to add to a figure, how is it that you 
carry only one f 

CONSTANTIA. 

If you remember, I told you when we conversed 
about Numeration, that the value of each figm*e 
increases tenfold towards the left hand ; therefore, 
if. you horroyr ten in the units place, it is equal 
only to one in the tens place ; for instance, in the 
first example, you borrow ten in the tens place, 
and as you have to carry to the place of hundreds 
you would make it ten hundred instead of one 
hundred, if you carried 10 to the next figure. 

LAVINIA. 

I understand : this one in the next place, is equal 
to ten in the number where you borrowed it. 

CONSTANTIA. 

Certainly it is ; for if I lend you 12 pence, it 
does not follow that you need give me twelve pence 
to pay me, because you can do it with one shilling. 

Examples. 



(2) From 417623 
Take 162986 


(3) 869325 
493716 


(4) 617398 
17.5469 


Remainder 




Proof 






5w From 31006216 take 91835. 
6. From 7463150 take 362519. 

•c7 


30914381. 
7100631. 
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7. From 4106903 teke 521863. 3585040. 

8. From 8612154 take 172. 8611982, 

9. From 6441088 take 94360. 6346728. 
10. From 324627 take 10090. 314537. 
The use of this rule is very evident ; for if your 

mamma gives the servant one sovereign or 20 
shillings^ and orders her to lay out 5 shillings in 
tea, 3 in butter, and 2 in sugar, which make 10 
shillings, from the 20, there are 10 shillings re- 
maining, which is the sum the servant should re- 
turn to your mamma. , 

LAVINIA. 

I shall ask mamma, the ne^ time she sends to 
market, to let me tell her what money the servant 
should bring back. 

CONSTANTIA. 

I think you had better be a little more skilful 
in figures first ; for if she has to lay out odd sums 
of money, such as halfpence and farthings, you 
would not so easily reckon them, and the servant 
might have a laugh at you. 

Questions for Exercise. 

11* A farmer having an estate, consisting of 
790 acres of land, upon which he had saved suffi- 
cient money to retire from business, resolved, for 
the benefit of his five children, to give them each 
a portion, while he was living, according to their 
ages, begmning at the eldest, named Albert, whose 
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portion was 98 acres; to Edward 95 acres; to 
Henry 83 ; and to Alice and Cairoline, each 100 
acres. What quantity remained for them to in- 
herit at the death of their father, when the re- 
mainder was to be divided equally ? 

12. William the Conqueror began to reign in 
the year 1066 ; how many years elapsed between 
that period and the battle of Waterloo, which was 
fought and gained by the English over Napoleon 
Bonaparte, in 1815 ? 

13. A lady, dying, bequeathed to four poor 
widows, a dwelling-house and 25L per year each^ 
out of an annuity of 127L per annum; and the 
rest to be spent in teaching ten poor girls to read 
and write. What sum was left for the girls after 
paying the widows ? 

14. Three boys at marbles, A., B., and C, won 
together 105 : if the number that B. and C. won 
be added together they will make 82, and of this 
number B. won 47, what did each boy win at 
play? 

15. The highest of the mountains in Himalaya 
measures 26,862 feet above the level of the sea ; 
^hat is the diflFerence between the height of it and 
the top of the Duke of York's moniunent, at the 
bottom of Regent Street, the column of which is 
about 123^ feet above the surface of the ground^ 
and the statue measures about 13^ feet high? 

LAVINIA. 

As you wish me to ask an explanation of what 
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I do not understand^ pray what is the meaning of 
the words per annum f 

CONSTANTIA. 

They are two Latin words^ and signify by the 
y£?ar; and in speaking of yearly payments^ it is 
common to say so much per annum. 
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CONVERSATION VI. 

ON SIMPLE MULTIPLICATION. 



C0N8TANTIA. 



OuE next rule for consideration, my dear girl, is 
called Multiplication, from its signifying to make 
greater. It shows you how to perform, at one 
operation, what would require several in Addition; 
it is, therefore, only a short method of perform- 
ing that rule. 

The number to be multiplied is called the mul- 
tiplicand, the number you multiply by the mul- 
tipUery and the number which is produced by 
Multiplication is called the product; sometimes 
both multiplier and multiplicand are csMqA. factor Sy 
and you must remember, we do not call the result 
of the work the suniy as in Addition. 

Before you proceed to any examples in this 
rule, you must learn perfectly the following table, 
which is called the Multiplication Table, from its 
application to this rule. This is an ingenious in- 
vention of Pythagoras, in which all the figures 
are placed in the first row as high as 12 ; in the 
second every one is doubled, and in the rest the 
digit in the first row is added to every numben^ 
D 



34 



ON SIMPLE MULTIPLipATION. 



till you reach the number 12 m the right hand 
direction ; but, in order to perform this rule with 
ease to yourself, do not fail to be quite perfect in 
this table. I have put it into a more convenient 
form below, for you to commit to memory, in 
No. 2. 





MULTIPLICATION TABLE. (No. 1 


.) 




1 


2 


3 


4 


5 


6 


7 


8 


5 


10 


H 


12 


2 


4 


6 


8 


10 


12 


14 


16 


IS 


eo 


23 


24 


3 1 
4 


6 
B 


9 


IS 


15 


IS 


21 


24 


21 


30 


33 


3e 


12 


16 


20 


24 


2B 


32 


36 


40 


44 


48 


5 


10 


15 


20 


^J 


50 


35 


40 


45 


50 


55 


60 


6 


12 


IS 


24 


30 


36 


42 


48 


54 


60 


66 


72 


7 


14 


21 


28 


3^ 


42 


49 


56 


63 


70 


77 


84 


8 


16 


S4 


32 


40 


48 


56 


64 


13 


80 


83 


96 


9 


13 


27 


i 3G 


45 


54 


63 


72 


81 


90 


99 


108 


JO 


SO 


30 


40 


50 


m 


70 


80 


M 


100 


no 


120 


11 


22 


33 


44 


^5 


66 


11 


m 


m 


no 


121 


13g 


IS 


24 


36 


48 


60 


72 


a* 


96 


108 


120 


132 


144 
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MULTIPLICATION TABLE. (No. 2.) 



Tirke 


Three Times 


"Four Times 


five Times 




1 are 2 


1 are 3 


1 are 3 


1 are 5 




2 ... 4 


2 ... 6 


2 ... 8 


2 ... 10 




3 ... 6 


3 ... 9 


3 ... 12 


3 ... 15 




4 ... 8 


4 ... 12 


4 ... 16 


4 ... 20 




5 ... 10 


5 ... 15 


5 ... 20 


5 ... 25 




6 ... 12 


6 ... 18 


6 ... 24 


6 ... 30 




7 ... 14 


7 ... 21 


7 ... 28 


7 ... 35 




8 ... 16 


8 ... 24 


8 ... 32 


8 ... 40 




9 ... 18 


9 ... 27 


9 ... 36 


9 ... 45 




10 ... 20 


10 ... 30 


10 ... 40 


10 ... 50 




11 ... 22 


11 ... 83 


11 ... 44 


11 ... 55 




12 ... 24 


12 ... 36 


12 ... 48 


12 ... 60 




Six Times 


Seven Times 


Eight Times 


Nine Times 




J are 6 


1 are 7 


1 are 8 


1 are 9 




2 ... 12 


2 ... 14 


2 ... 16 


2 ... 18 




3 ... 18 


3 ... 21 


3 ... 24 


3 ... 27 




4 ... 24 


4 ... 28 


4 ... 32 


4 ... 36 




5 ... SO 


5 ... 35 


5 ... 40 


5 ... 45 




6 ... 36 


6 ... 42 


6 ... 48 


6 ... 54 




7 ... 42 


7 ... 49 


7 ... 56 


7 ... 63 




8 ... 48 


8 ... S6 


8 ... 64 


8 ... 72 




9 ... 54 


9 ... 63 


9 ... 72 


9 ... 81 




10 ... 60 


10 ... 70 


10 ... 80 


10 ... 90 




11 ... 66 


11 ... 77 


11 ... 88 


11 ... 99 




12 ... 72 


12 ... 84 


12 ... 96 


12 ... 108 




Ten Times 


Eleven Urnes 


Twelve Times 


Twenty Times 




1 are 10 


1 are 11 


1 are 12 


1 are 20 




2 ... 20 


2 ... 22 


2 ... 24 


2 ... 40 




3 ... 30 


3 ... 33 


3 ... 36 


3 ... 60 




4 ... 40 


4 ... 44 


4 ... 48 


4 ... 80 




5 ... 50 


5 ... 55 


5 ... 60 


5 ... 100 




6 ... 60 


6 ... 66 


6 ... 72 


6 ... 120 




7 ... 70 


7 ... 77 


7 ... 84 


7 ... 140 




8 ... 80 


8 ... 88 


8 ... 96 


8 ... 160 




9 ... 90 


9 ... 99 


9 ... 108 


9 -.. ISO 




JO ... 100 


10 ... 110 


10 ... 120 


10 ... 200 




11 ... 110 


11 ... 121 


11 ... 132 


11 ... 220 




12 ... 120 


12 ... 132 


12 ... 144 


12 ^ 240 


L 



i> 2 



36 ON SIMPLE MULTIPLICATION. 

LAVINIA. 

I have now perfectly learned the table you gaye 
me, which I can see must be very useful to know. 

CONSTANTIA. 

So much so, my dear, that you will, henceforth, 
require the use of it all through Arithmetic 

I will now show you that this rule is only a 
short way of performing Addition. 

Suppose you must find the total of 6 times 3 — 
by Addition it would stand thus : — 

3 
3 
3 
3 
3 
3 

"is" 

Now, look in your table above for 6 times 3, and 
you will find it is 18. In the present rule, there- 
fore, it will stand thus : — 

Multiplicand 3 
Multiplier 6 

Product 18 

The same result will be produced by making 6 the 
multiplicand^ and 3 the multiplier^ thus: — 

Multiplicand 6 
Multiplier 3 

Product 18 

Rule I. To multiply by a single figure, or any 
number as high as 12 in your table. Write the 
multiplier under the unit's place of the multipU- 
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cand, and multiply 6ach figure by it; when the 
product is less than 10^ put it down : when it is 
mor^ than 10, carry one for every ten to the pro- 
duct of the next figure^ 

Example^ 

(1) Multiply 81462745S 

by 2 

Product 1629254906 



Carrying figures 111 



Here you see the first product is 6, which, 
being less than ten, is placed beneath the figure 
you have multiplied; the next product is 10, for 
which you write down the nought, and carry one 
to the next figure, and say twice 4 are 8, and 1 
make 9, and so on with the rest. A little practice 
will make it familiar to you ; and for your better 
understanding it I have put down tlie carrying 
figures, and have also given you another example 
in which the numbers are higher* 

Exampk* 

(2) 



Multiply 
by 


64876549 
5 


Product 


S24382745 


Carrying figures 


2433224 



LAVINIA. 

Yes ; I see that carrying to the next figure is 
similar to what you showed me in Addition, and 
in the last product both the figures are set down* 
i> 3 
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C0N8TANTIA. 

Fredsely the same^ my dear. 

Bulb n. We now come to another form of 
the rule where ciphers are on the right hand of 
the multiplier; in this case you proceed as before, 
and place the number of dphers in both factors on 
the right hand of the praduct^ 

(3) Multiply 6487654900 

by 500 



Product 3243827450000 



Bule IIL When there are tioo figures in the 
multiplier that may be found in your Multiplica- 
tion Table — as 25 is the product of 6 times 6: 
multiply the multiplicand by one of these figures 
firsts and that product by the other. The number 
25 is called a composite number, because you can 
produce it by multiplying two together : but 26 
is not so, because you cannot find two whole num- 
bers that will produce it when multiplied ; there- 
for 26 is an odd number. 

Example, 

(4) Multiply 32718965 
by 5 

1st Product 163594825 
by 5 

2nd Product 817974125 



This sum may be worked thus : — 

(5) Multiply 32718965 

by 25 

163594825 
65437980 



^Product 817974125 



ON SIMPLE MULTIPLICATION, 39 

- Here^ you must observe, in multiplying by the 
2y I place the^r«^ figure of the product imder it, 
and proceed to the left, as before, and then add 
the two lines together : it gives the product the 
same as in the 4th Example. 

The latter example may be applied to any num- 
ber containing more than two figures, thus : — 

Example. 

(6) Multiply 6154287 

by 4365 



S0771435 
36925722 
18462861 
24617148 

Product 26863462755 



BiJLE IV, The last rule which I shall lay 
down for your multiplying simple numbers is, 
where there are ciphers intermixed with figures in 
the multiplier. Omit the ciphers, and proceed to 
multiply by the next significant ti^aoce^ placing the 
product immediately beneath it, thus : — 

Example. 

(7) Multiply 34209635 

by 36004 

136838540 
205257810 
102628905 



Product 1231683698540 



When there are ciphers in the multiplier and 
inultiplicand, omit the ciphers in multiplying, and 
place them to the right hand of the product, as 
D 4 
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many as there are in the multiplier and the mul- 
tiplicand^ thus : — 

Example. 

(8) Multiply 641325000 

by 165000 ' i . . . 



3206625 
3847950 
641325 



Product 105818625000000 



Proof. — The simplest method of proving your 
work, is to reverse the order of it, as was shown to 
you in 6 times 3, which is the same as 3 times 6, 
thus: — 

Example, 

(9) Multiply 432 

by 235 

2160 
1296 
864 



Product 101520 



The same Example reversed. 



(40) Multiply 235 

by 432 

470 
705 
940 



Product 101520 as before. 



There are other methods, my dear Lavinia, of 
proving Multiplication ; but as you cannot under- 
stand them without a knowledge of Division^ they 
iure not of importance to notice here« . 
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LAVIKIA. 

Well, I do think, after the care you have taken 
to explain this rule, that I shall very soon under^ 
stand it in all its forms. 

C0N8TANTIA. 

The following examples are for practice, till we 
meet agsun, and will pve you exercise under every 
rule: — 

JSxampks. 

11. Multiply 4216321 by 2. 

12. Multiply 3142705 by 3. 

13. Multiply 2461064 by 4. 

14. Multiply 1634258 by 5. 
15; Multiply 7493012 by 6. . 

16. Multiply 87100541 by 7. 

17. Multiply 24863102 by 8. 

18. Multiply 38642796 by 9. 

19. Multiply 21973505 by 10. 

20. Multiply 94630466 by 11. 

21. Multiply 100539642 by 12. 

22. Multiply 3615429 by 24. 

23. Multiply 2172608 by 36. 

24. Multiply 6239705 by 45- 

25. Multiply 540632 by 63. 

26. Multiply 734569 by 84. 

27. Multiply 4658270 by 132. 

28. Multiply 5376148 by 144. 

29. Multiply 763421702 by 315. 

30. Multiply 2406993164 by 458. 

31. Multiply 3765216043 by 647* 
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32. Multiply 421642857 by 4365. 

33. Multiply 792153046 by 5893. 

34. Multiply 537469214 by 6758, 

35. Multiply 416627837 by 406. 

36. Multiply 93004643 by 34002. 

37. Multiply 61296409 by 590406. 

38. Multiply 84635086 by 600471. 

39. Multiply 63741868 by 402057. 

40. Multiply 5631000 by 4700. 

41. Multiply 34856500 by 2050000. 

42. Multiply 60304000 by 608500. 

In working the above examples take care to 
observe under which rule they fall, and you will 
then find them very simple. 

Questions for Exercise. 

43. If a steam-K^arriage travel^ at the rate of 
25 miles an hour, how many miles will it travel in 
a week, at the same rate, allowing 12 hours a day, 
and 6 days to the week? 

44. There are about 120 tons of steel used an- 
nually in making pens, and each ton is sufficient 
for making 1,900,000 ; how many are annually 
made from the 120 tons ? 

45. The earth travels at ithe rate of 68,000 
miles an hour ; what number of miles will it pass 
through in one year of 365 days, at the same 
velocity ? 

46. By the Marquis of Tweeddale's patent brick 
machine, 24 bricks may be made in a minute ; 
how many will be made in a day of 14 hours ? 
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47. How many times does the minute hand of 
a dock move round the dial plate in a year of 365 
days? 

48. The Temple of Diana at Ephesus was 
burned down by Herostratus the day on which 
Alexander the Grreat was bom^ 356 years before 
Christ, and it contained 117 pillars^ each 70 feet 
high; what length would they extend, if placed 
in a stiraight line ? 

49. The consumption of pins is estimated at 16 
millions a day ; what then is the average consump- 
tion in a year, or 365 days ? and how many will 
a boy point in that time, if he can do 16 thousand 
pins in an hour? 

50. The pendulum * of a dock that will beat 
one second of time at every oscillation, is 39 
inches and one-fifth part of an inch long ; how 
many oscillations will such a pendulum make in 
12 hours? 

* The pendubm is that part of a dock which swings back- 
wards and forwards inside, and regulates the hands upon the 
dial-plate ; its moyements are called otciBaHoiu, 
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CONVERSATION VH. 

ON SIMPLE DIVISION* 



OuE present subject, Lavinia, is called Division, 
and is the last of the simple rules in Arithmetic^ 
and having completed your knowledge of this, 
you will have the foundation of the whole system 
of figures ; for every rule that follows is only a 
different form of application of these five rules. 

Division is a short method of performing Sub-« 
traction, and shows how often one number is con- 
tained in another, or may be taken from it. 

The number to be divided is called the dividend; 
the number you divide by, the divisor ; and the 
iiumberof times the divisor is contained in. the 
dividend, the quotient: when the dividend does 
not contain the divisor an equal number of times, 
the figures that are over are called the remainder^ 
which is always less than the divisor. 

Rule I. — When the divisor does not exceed 
12, place the dividend down on your slate first, 
and draw a line under it ; on the left hand place 
the divisor. See how often the divisor is contained 
in the j^r^^ figure, or the first and second figures, 
if the first figure is less than the divisor ; place 
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down underneath the number of times it is con- 
tained in the first or first and second figures of the 
diyidend, and for each imit that remains^ carry 10 
to the next figure : proceed in this manner till you 
have divided all the figures in the dividend. 

Proof. — Multiply the quotient by the divisor, 
and add in the remainder, and the sum will equal 
the dividend. 

Example, 
<1.) Divide 3632175 by 2. 

Dividend 
JtivisorS) 8632175 

Quotient 1816087 1 Remainder 
2 



Proof 8632175 



In this example I find 2 is contained in 3 only 
onccy and I remains, which is one unit; for which 
I carry 10 to the 6, which makes 16 ; the 16 con- 
tains the divisor 8 times without any remainder ; 
therefore I do not carry any to the next figure, 
but see how often 2 is contained in 3, and so on 
with each figure till I have divided all in the 
dividend. The 1 which is over at the last is the 
remainder. 

Another Example. 
<2.) Divide 53940164 by 6. 

Dividend 
Divisor 6) 53940164 

Quotient ^8990027—2 Remainder. 
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In this example^ you see> the divisor is not con<» 
tained in ih^ first figure; therefore^ I take two 
figures, and see how often 6 is contidned in 53^ 
and then proceed as b^OTe. 

LAVINIA. 

You have explained this to me very cleady ; 
but you have not shown to me how Division is a 
short method of performing Subtraction. 

CONSTANTIA. 

Well, my dear, I will endeavour to do so. Now 
suppose you have 12 apples, and you wish to 
divide them into parcels of 4 each, by Division it 
would staod thus: — 

4) 12 

By Subtraction, thus : — 

12 Number at first 
4 Subtract 

8 First remainder 
4 Subtract 

4 Seoond remainder 
4 Subtract 



You may plainly see, that having taken away 
the first 4, there are 8 remaining ; take away a 
second parcel, and 4 remain ; take away a third 
parcel, and nothing remains; which shows that 4 
is contained in 12 three limes. It shows, also, 
how many each person would have if you would 
give four persons each an equal number — namely^ 
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3; for bj giving them 3 each^ the 4 persons 
would possess 4 times 3^ which make the 12. 

LAVINIA. 

Really this is very clearly shown. I thinks 
Constantia, I cannot fail to imderstand it. 

CONSTANTIA. 

This rule> as well as Multiplication, has many 
forms to claim your attention ; but application and 
care will carry you easily through thenu 

I shall now explain to you another form^ under 
KxjLS IL, where the divisor is a composite nmn- 
ber, similar to those mentioned in Rule III. of 
Multiplication. 

Divide the dividend by one of the component 
parts, and the quotient of that division by the 
other; should there be a remainder on each 
quotient, multiply the^r^^ divisor by the last re» 
mainder, and to that product add the^r^^ remain- 
der for the true one. 

If there should be a remainder to the^r^^ quo- 
tient only, it is the true one ; if a remainder to the 
last only, multiply it by tiiej^rst divisor, and the 
product will be the true remainder. 

These are remarks, my dear girl, that you must 
continually bear in mind, if you would understand 
what you are doing. 

The following examples wiU illustrate the dif- 
ferent forms of this rule : — 
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Example. 
(3.) Divide 37486246 by 24 

{6) 37486246 
4) 



24 



6247707— 4 "I 

22 Remainder 



Quotient 1561926—3 j 

(4.) Divide 26541545 by 27. 

26541545 



27 



{:; 



2949060 — 5 Remainder 



Quotient 983020 



(5.) Divide 65317028 by 42. 

65317028 



42 



{:; 



9331004 

1555167—2 = 14 Remainder. 



These three examples show you every form of 
the rule above, and, tefore I proceed to converse 
upon the next rule, I will give you some examples 
for practice. 

Examples, 

6. Divide 6412734651 by 2. 

7. Divide 3621842796 by 3. 

8. Divide 4276903961 by 4, 

9. Divide 2635417214 by 5. 

10. Divide 5007342173 by 6. 

11. Divide 3765273618 by 7. 

12. Divide 4113946821 by 8. 

13. Divide 928654708 by 9. 

14. Divide 304976165 by 10. 

15. Divide 261783424 by 11. 
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' 16. Divide 442806538 by 13* 

17. Divide 716418342 by 27* 

la Divide 913726137 by 36. 

19. Divide 420614098 1^ 72. 

20. Divide 639851723 by 108. 

21. Divide 720694386 by 120. 

22. Divide 416385519 by 132. 

23. Divide 573962876 hy 144. 

Tl» next part of this rule is where the divisor 
cosifidsts of several figures^ and is called Long 
Division. This is the most difficult part of the 
rule for a, learner to imderstand; however, you 
must not stop on account of difficulties, for they 
will all vanish by degrees as you advance. 

KuLE III. When the divisor consists of several 
figures. 

Find how many times the divisor is contained 
in as many figures of the dividend as you require, 
and place the number on ihe right hand, for the 
quotient; multiply the divisor by this number, 
and place the product imder those figures of the 
dividend before mentioned ; subtract this product 
from the figures of the dividend under which it 
stands ; then bring down the next figure of the 
dividend, or more if required, which place on the 
right hand of the remainder : divide this number 
as before, and proceed in the same manner, till you 
have brought down all the figures of the dividend. 

K, after bringing down one figure to any re- 
mainder, and the number is still lezz \lbaai \k<^ 
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divisor y bring dawn the next figure of Ae divi- 
dend^ or niore^ if required : but take care to place 
a cipher in the quotient, for every figure so brought 
down more, than one. 

Proof. For proving Division, the simplest 
method ip to multiply the quotient by the divisor^ 
and add jn the remainder ^ if any ; if the work be 
correct, this sum will be equal to the dividend. 

Second method. Subtract the remainder from 
the dividend, and divide what is left by the quo- 
tient, and the last quotient shall be equal to the 
first divisor y when the work is correct. 
Example. 
24. Divide 476342 by 23. 

Dividend 
Divisor 23) 476342 ( 20710 Quotient 
46 23 



' 163 62130 

161 41420 

12 Remainder 

.^4 

23 476342 Proof by Multiplication 

•12 Remainder 

476342 Dividend 
12 Remainder 



Quotient 20710) 476330 (23 Proof by second method 
41420 

62130 
• 62130 



In the above example, I find how many times 
!23 is contained in 47, which I find to be twice ; I 
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place the 2 in the quotient, multiply the divisor 
by it, and place the product under the dividend ; 
subtract that product from it^ and ihe remainder 
is 1 ; I bring down the next figure from the divt" 
dend, and place it to the right hand ; but the re- 
mainder is then less than the divisor^ therefore, I 
place a cipher in the quotient, and bring down the 
next figure, which is 3, and I find it will go 7 
times. — I proceed thus, till all the figures of the 
dividend are brought down, and the quotient is 
found to be 20710, which multiply by 23 the 
divisor, and add 12 the remainder, and this sum is 
the same as the dividend ; therefore, the work is 
correct. The next proof is by the second method. 

LAVINIA. 

This rule appears very easy to you^ but how am 
I to know the number of times, when there are 
many figures in the divisor ? 

CONSTANTIA. 

I confess this is a difficulty to a beginner, and 
can only be overcome by practice ; but, in order 
to make your work more easy, it is a good plan at 
first, to place your divisor on the side of your 
slate, and multiply it by the number of times in 
the quotient, at every figure you place tiiere, 
thus: — 

Example. 
25. Divide 69314752 by 61438 

JB 2 
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61438 ) 6931 4752 
61438 


( 1128 QnotMBt 

61438 




• 78767 
61438 


9024 
3384 
4512 
1128 
6768 
12688 


61438 

1 


173295 
122876 

•504192 


61438 

61438 
1 


491504 


69314752 Proof 


ei488 






lemaiDiSer * 12688 


61488 




2 




122876 




61488 
8 

491504 



Here you see every product as you plaee a 
figure in the quotient ; and, although you will not 
require it when you become familiar with the rule, 
it will assist you at the commencement of it ; for 
there is a difficulty to beginners in multiplying 
the divisor by the quotient, without placing item 
down together, when the divisor contains many 
figures. 

Note. In this rule you have these four things 
to bear in mind — first, seek haw many times — 
secondly, multiply — thirdly, svbtract — and lastly, 
bring down from the dividend. 

After subtracting y if the remainder be greater 
than the divisor , it will go more times in the quo^ 
tient ; and, whenever there is an equal number of 
ciphers in the divisor and dividend, you may cut 
them off entirely, thus : — 
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Example. 
Divide 52789000 by 468000. 

468,000) 527S9,000 (112. 
468 

•5^8 
468 

1309 
936 

373 Remainder 



Examples. 

27- Divide 37642187 by 374. 

28. Divide 21374269 by 1672. 

29. Divide 461093750 by 2610. 

30. Divide 3785169428 by 53764. 

31. Divide 83064916100 by 31800. 

32. Divide 521386473 by 210685. 

33. Divide 32476784 by 30409. 

34. Divide 10904218 by 684716. 
85. Divide 7319586341876 by 8754. 
S6. Divide 840763517409 by 612355 
87. Divide 51492846168 by 817000. 

38. Divide 900173619856 by 918975. 

It sometimes happens that you require to divide 
by y (one half) ; ^ (one third) ; ^ (one fourth), 
&c witih the whole number; whenever this is 
the case you must multiply both the divisor and 
diiddend by Ihe under figure of the fraction, and 
add in the upper for the divisor, thus : — 

Example., 

39. Divide 5276384 by 5\ 

X d 
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5| 5276384 
2 2 



11 ) 10552768 

Quotient ••959342— 6 «3 
11 



10552768 Proof 



This sum may likewise be proved by multiply- 
ing the quotient by 5, and dividing by 2 for the 
half^ and take in the 3 as the remainder^ thus : — 



^i 5276384 
« 2 



11 ) 10552768 

i 959342—6=3 Remainder 
5 



4796713 
479671 



5276384 Proof 



This applies equally to any larger divisor ; and 
whatever figure is the upper part of the fraction^ 
always add it for the divisor, when you multiply 
the whole number by the under figure ; but the 
remainder will consist of quarters^ halves^ or 
thirds, &c., according to the pature of the under 
figures in the fractional part ; as, in the example 
above, you have, after dividing by 11, a remainder 
of 6, but having multiplied your divisor by 2, 
they are 6 halves, which are equal to three whole 
numbers, therefore 3 is the true remainder. The 
following examples will serve to exercise you in 
this part of the rule : — 
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Examples. 

40. Divide 37865402 by 3^. 

41. Divide 26432198 by 4^. 

42. Divide 31298608 by 2f. 

43. Divide 29635473 by 6|. 

44. Divide 71402165 by 293^^ 

45. Divide 42614298 by 71^^. 

Questions for Exercise, 

46. What number, multiplied by 459, will 
produce 7186104? 

47. Four boys having been at play at mar- 
bles, agreed to share equally whatever number 
they won ; at the conclusion of the game they 
found they had won 108, what was each boy's 
share? 

48. Intelligence from London to Portsmouth 
by Telegraph is transmitted in about 15 minutes 
of time ; supposing the distance of the telegraphic 
route to be 500 miles, at what rate per minute are 
despatches conveyed by this method ? 

49. What is the difference between the ninety- 
fifUi part of 68150, and the one hundred and 
twenty-third part of 829635 ? 

50. The great silk mill which was erected by 
Sir Thomas Lombe, in 1734, from a drawing 
which he obtained in Italy at the hazard of his 
life, stands on a small island of the river Derwent, 
near the town of Derby; it has 26,586 wheels; 
and 97,746 movements, which are all worked by 
one water-wheel, that turns round 3 times in a 

E 4 
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minute. This machine will twist 318,496,320 
yards of silk thread in 24 hours : how many yards 
is that in a minute ? 

51. Subtract M2 out of 261893526 as of^n 
as you can, ^nd see what the laat remainder ex- 
ce^ or falls short of 450. 



TSBBCS U8EZ> IN ABITHlfETia 57 



OONVEESATION VIIL 

ON THE CHARACTEBS AND TERMS MADE USE OF 
IN ARITHMETIC. 



CONSTAJrriA. 

Well, I think, Liaymia, as yoa have now gone 
through all the simple rules of Arithmetic, that 
we mty say a little about die characters and terms 
made use of by those who «tudy it. 

LAVINIA. 

I do not understand what you mean by charac- 
ters in Arithmetic. 

COK3TANTLA. 

Well, I will tell you what I mean : there are 
oertain characters or signs made use of in Arith- 
metic^ to abbreviate or shorten the work; and 
there is a sign to «ach of the four rules you have 
just finished : they are as follow : — 

+ signifies plus or + more, and is the sign of 
Jddiium. Wlien two numbers are to be added, 
you place it between them : thus, 4 + 6 meam 
that 6 is to be added to 4. 

— denotes minus or less, and is the sign of 8ub» 
hadMn ; when it is placed between two wuokf&ai^ 
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the latter Is to be taken firom the former ; thu8> 
6 — 3 shows that 3 is to be subtracted from 6. 

X denotes into or by^ and is the sign of MuUi" 
plication ; when it is placed between two numbers, 
it shows that they are to be multiplied together ; 
thus 5x4 denotes that 5 is to be multiplied bj 4. 

-r- is the sign of Division ; and when placed 
between two numbers, shows that the former 
number is to be divided by the latter ; thus, 6-5-3 
means that 6 is to be divided by 3. 

Or you may express Division by drawing a line 
between the divisor and dividend; ihus, f means 
that 6 is to be divided by 3, as before. 

= denotes equality y or equal to ; and when placed 
between numbers, shows that they are equal to 
one another : thus, 2 + 2=4; 3x4= 12; 
8 ^ 4 = 2, &c. 

This line is called a vinculum, a Latin 

word signifying a bond or tie ; when it is placed 
over two or more quantities, it shows that they 
tte all to be joined together : thus, 4 + 3 -- 2 
= 5, shows that 4 and 3 are to be added before 
2 is subtracted from the sum ; and 4x3 + 4 
= 16, denote that 4 and 3 are to be multiplied 
before 4 is added. 

LAVINIA. 

Are these aU the signs made use of in Arith- 
metic ? 

CONSTANTIA. 

No : there are others applicable to the higher 
|}ranches of Arithmetic ; but> till you understand 
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something of the rules to which they are applied 
it is useless to explain them^ therefore I will do 
it in the proper place. But there are terms made 
use of> which I think you are capable of under* 
standing before we proceed to other rules ; such 
are the following : — 

1. Arithmetic is the art of calculation ; and may 
be done by whole numbers and fractions^ vulgar 
or decimal. 

2. Number is a unit or one of any thing ; or it 
may comprehend a collection of things in itself^ as a 
ship^ a hou8e> &c> but a number which is higher 
in name, is not always greater in value : for in- 
stance^ 5 pence is of less value than 4 shillings. 

3. A whole number is made up of one or more 
units^ as 2^ 4^ are made up of two imits and four 
units. 

4. A mixed number is a whole nmnber, with a. 
part or parts annexed, as 2^, 4|, &c. 

5. An even number is one that you can divide 
into two equal whole numbers, as 8, which you 
can divide by 2, without a remainder. 

6. An odd number is that which you Cannot 
divide into two equal whole numbers, as 3, 7, 11^ 
&c. 

7. A prime number is that which can Only be 
divided by itself, or by a unit, without any re- 
mainder; and niunbers are considered prime to 
dach other, when only a imit will divide them, 
without a remainder. 

8. A square number is the product of a number 
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inult^lied into itself as 2 x 2^ 4; 4 x 4 = 16; 
here 4 is the squape of 2, and 16 the square of 4. 
And in die measure of any thmg that has too oppcn 
ske skks and ends equal, for instance^ yourmanona's 
diesfiing-glassy wbiek is 3 feet Icmg and 2 feet 
wide, if you multiply the length by the width, it 
gives the size of the glass in square feet, which is 
3x2 = 6 feet Or, a dining-table 10 feet long 
and 3 feet wide, contains 30 square feet 

You may see tlus more clearly by the following 
diagram made upon pasteboard^ which is 4 inches 
l(Hig, and 3 inches wide ; and consequently con- 
tauis 12 square inches. 



1 


2 


3 


4 


5 


6 


7 


8 


9 ' 


10 


11 


12 



9. A cube numbery is a number multiplied into 
its square, as 2x2x2 = 8, and 4x4x4 
= 64 : here 8 is the cube of 2, and 64 is the cube 
of 4. 

Sometimes a small figure is placed above a 
number when it is to be cubed or squared ; thus, 
4^ denotes that 4 is to be squared, and 4^ that the 
wimber is to be cubed. 

A regular cube is of the following form, and has 
6 equal sides : — 
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1 

1 

i 1 




^ 


n 


■ 


\ 



10. A compositejamaher is ona that is produced 
by multiplying two or more together ; thus, 8 is a 
composite number of 4 and 2. 

11. An aliquot port is that which is contained 
in anotW a portiealar number of times ; ae, fot/r 
peiK^ is an aliquot part of a shilfing, because it is 
contained in it 3 times without a remainder. 

12. An inteffer is one of any whole quantity or 
number, as OAe guinea, one shilling^ one paundy one 
ton, &c 

13. Digits or figures are the characters by 
which you express numbers, and are as follow: 
1 one, 2 two, 3 three, 4 four, 5 five, 6 six, 7 seven, 
8 eight, 9 nine, and O cipher or nought. 

14. The object of all Arithmetic is to find out 
quantities not known, by some which are given, and 
already known, 

16. A proposition is something proposed to be 
done or proved. 

16. An axiom is self-evident, and cannot be 
plainer by any means, as 2 and 2 make four. 



]62 ON MONEY^ WEIGHTS^ AND MEASXJBES* 



CONVERSATION IX, 

ON MONET, WEIGHTS, AND MEASUBES. 



C0N8TANTIA. 

Well, you have now finished all the simple rules, 
Lavinia ; it is necessary, before you proceed fur- 
ther, to learn the tables, so that you can repeat 
them without a book, I have much to say at a 
future time that will interest you on money, 
weights, &c., the history of which is particularly 
interesting and instructing. 

I am sure I shall be very much pleased with any 
thing you may say on this head : for the other day, 
when at Mrs. Orlando's, she showed my Mamma 
a box full of very curious coins, and told us an 
interesting anecdote about one found by their 
gardener while digging to plant a tree ; he had no 
sooner found it than he ran off and presented it to 
Miss Bebecca, Mrs. Orlando's youngest daughter, 
who was always a favourite with him, and whom 
M iss Bebecca valued much, as the good old man 
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never failed to supply her with a pretty bouquet *, 
every morning from the greenhouse; and took 
great care always to have some choice flowers for * 
the little spot which she occupied as her own flower- 
garden. " There, Miss," said he, with a generous 
and benevolent smile, " I have found a piece of 
silver which I shall give to you; it looks like 
money, and the butler says it ip one of King 
Charles's half-crowns ; but," said he, innocently, 
** I do not think it money. Miss, for it would have 
the King's name on it ; and there is only * C ARO- 
LUS REX ' upon it. I am nearly seventy-two, 
ma'am," said the simple-hearted gardener to Mrs. 
Orlando, "and I never heard of such a king 
in these parts/' Mrs. Orlando was exceedingly 
amused, and said, " James, it is customary to put 
the name of the sovereign on money in Latin, and 
*CAROLUS REX' means King Charles." — 
** Thank you, ma'am," said the old man, with a 
smile; and returned to his work, leaving the 
family heartily amused at his simplicity. 

CONSTANTIA. 

Well, the tale is very simple and interesting, 
my dear. The following are some of the most 
important tables : — 

• Bouquet is the French word for nosegay. 
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FARTHINGS TABLE. 
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40 




10 


18 




44 


41 




lOi 


19 




4) 


42 




10| 


20 




5 


43 




lOJ 


21 




5i 


44 




11 


52 




5i 


45 




111 


23 




5J 


46 




11 
11 


24 




6 


47 




25 




6i 


48 


Z 12A or 


1 


26 




61 









I must not omit to tell you here, that you will 
frequently meet with £ s. d. q. over money ; 
these are taken from Latin words ; the following is 
the meaning : — 

£ denotes a pound, from the Latin, librae which 
was the pound or unit of weight among the Ro- 
mans. 

s, denotes a shilling, from solidus. 
d, denotes a penny, from denarius, 
q, denotes a farthing, from quadrans. 
You must not, however, consider that these 
terms indicate the same value in Roman money as 
in English, as there was a material difference ; and 
all those pieces distinguished by the above names 
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were of a different value at different periods among 
the Bomans themselyes. 









PENCE 


TABLE. 






dL 




s. 


d. 


d. 






«. d. 


12 


fence make 1 





48 


Fence make 


4 O 


13 


••• • 




1 


50 


••• 


• •• 


4 2 


14 


••• 






2 


60 


••• 


• •• 


5 


15 


•'•• 






3 


70 


••• 


• •« 


5 10 


16 


••• 






4 


72 


••• 


• a. 


6 


17 


«•• 






5 


80 


••• 


... 


6 8 


18 


«•• 






6 


84 


.•• 


... 


7 


J9 


••• 






7 


90 


... 


• •• 


7 6 


20 


••• 






8 


96 


••• 


... 


8 


^1 


••• 






9 


100 


... 


... 


8 4 


22 


••• 






10 


108 


... 


... 


9 


23 


••• 






11 


110 


... 


'•.•' 


9 2 


24 


••• 




2 





120 


••• 


a.a 


10 


30 


••• 




2 


6 


130 


••• 


• a. 


10 10 


36 


••• 


• 


3 





132 


••• 


• .« 


11 


40 


••• 




3 


4 


141 


•*• 


a*« 


12 






SHILLING 


S TABLE. 










£ t. 


d. 








£ 9. d. 


'20 


make 


1 





140 


make 


7 


30 


••• 


1 10 





150 


... 




7 10 


40 






2 





160 


... 




8 


50 






2 10 





170 


•». 




8 10 O 


60 






8 





180 


••• 




9 


70 






S 10 





190 


••. 




9 10 


80 






4 





200 


• a. 




10 


90 






4 10 





210 


... 




10 10 


100 






5 





220 


.»• 




n 


120 






6 





230 


.•• 




11 10 


ISO 






6 10 





240 


• •> 




12 O 



You are to remember that a pound sterUng does 
not weiffh a pound ; it is an imaginary one, and 
passes current for twenty shillings. 

The lowest piece of money used in England is a 

farthing, and all accounts are kept in pounds, 

shillings, pence, and farthings. There has been 

something said about coining AaJ^-faxthing^ «xici^ 

r 
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the reign of Queen Victoria, but they are not to 
appear till next year, 1844.* But, though all 
accounts are kept by one certain standard of coins, 
yet there are many others which pass for current 
money in business, such as the following : •'^ 

A half-sovereigb value Ten shillings 
A crot^n .., Five shillings 



A half-<5rown 
A sixpence 
A silver' groat 
A half- penny " 



Two shillings and sixpence 
Six pence 
Four pence 
Two farthings 



The following is a list of Coins not fiow in use : -^ 

s. d. 

A moidore. value 27 O 

A jacobus . -^ 25 O 

A carolus •— 23 O 

A mark — 13 4 

An angel — 10 O 

A noble — 6 8 

A florin — 6 

A tester — 6 

Silver coin is not a legal tender for payment of 
any sum above 40 shillings ; and for copper^ not 
more than 12 pence. 

LAVINIA. 

But is not this a very curious law ? I am sure 
I would not refuse five pounds if any one gave it 
me in pence, 

CONSTANTIA. 

No, my dear, perhaps not ; but this law was 
not made because persons would have an objection 
to money in small coin. — How do you suppose, 
amongst merchants, where many hundreds of 

* This coin has since been issued from the Mint, but it is more 
a curiosity than of any utility. 
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pounds are exchanged in a day, that they would 
get through their business if a few troublesome 
creditors like to bring each x£100 in pence to liqui- 
date their debts? It would be impossible to get 
through their business, and I think you would 
Boon be tired of carrying your five pounds worth 
of pennies^ if you had far to go. 

There are what are called Bank of England 
noted, which represent different sums of money ; 
these are also a legal tender in payment. I thinks 
Lavinia, you would much rather have one of these 
notes thim carry your bag oi pence. 

The following is the weight of some of the gold 
and silver coins : — 



GOLD. 

OLD COINAOX. 

dwts. gn. 

Guinea. weighs 5 9g 

Half-guinea. 2 16'g 

Seren-sbilltng piece..... 1 19^ 



HIW COINAOI. 

Sovereign 5 SJJJ 

Half-sovereign 2 IS^ 

Double Sovereign.... 10 6\'~ 
Five Sovereign piece 25 16j 



SILVER. 

OLD COINAOX. 

dwts. gri. 

Crown weighs 19 8Jf 

Half-crown 9 16^ 

Shilling 3 2o|f 

Sixpence 1 22|f 

NXW COINAGX. 

Crown 18 4^ 

Half-crown 9 2^ 

Shilling 3 15A 

Sixpence 1 19^ 



COPPER. 

OLD conrAox. 

Avoirdupms. 

OS. drt. 

Two-penny piece. 2 O 

Penny 1 

Halfpenny. 8 

firaiiii||^»*««*.M.*«..M..... 4 

Y 2 



COPPER. 



MXW COINAQX. 



dri, 

Penny 10§ 

Hali|>enny 5{ 

Farthing 



% 



68 ON MONET^ WEIGHTS, Ain> MEASUBBStf 

The standard of gold coin is composed of 22 
parts of pure gold, and 2 parts of copper, melted 
together ; and the current diver coin is composed 
of 11 oz. 2 dwts. oi pure silver, and 18 dwts. of 
copper. 

From a pound of standard gold there are coined 
44^ guineas, 89 half-guineas, or 133^ seven-ohil* 
ling pieces. 

From the pound Troy of standard silver are 
coined 13^ crowns, 26f half-crowns, 66 shiUings^ 
or 132 sixpences. 

There is no difference between the degree of 
fineness of the metals of gold and silver in the old 
and new coinage, but the pound Troy of gold wae^ 
formerly coined into 42^ guineas instead of 44^ ; 
and the pound of sterling silver was coined into 
62 shillings, instead of 66 ; and every sovereign 
of 20 shillings value, is 20 parts out of 21 of tibe 
weight and value of a guinea ; and other pieces o{ 
money in the same proportion. 

The copper money is coined in the proportion 
of 24 pence to the pound avoirdupois. 

The Mint price of gold is 3/. 17*. lO^i per 
standard ounce, and silver 6s. 6d. 

LAVINIA. 

But I do not understand why copper shpuld be 
mixed with gold and silver. 

CONSTANTIA. 

This arises from the softness of those metals in 
their pure and unmixed state ; and the mixing o£ 
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a small quantity of copper or brass with them, 
gives a hardness to them which they would not 
otherwise possess; this mixture of an inferior 
metal is called alby : there is, however, a differ- 
ence of opinion as to the quantity considered 
-necessary for hardening the metals ; but the Eng- 
lish standard is as I have before stated to you* 

The reason for using gold and silver as the most 
precious of metals is very obvious ; for gold, when 
free from any mixture of an inferior kind of metal, 
is of so pure a nature, that however long it re- 
mains in a melted state, it never wastes from the 
heat of the fire ; and it is of so malleable and duc- 
tile a nature, that one grain may be spread over 56 
square inches of surface ; it may also be drawn 
into wire 500 feet long ; or it may be beaten into 
a leaf which is only l-200,000th part of an inch 
in thickness. Silver is also very malleable and 
ductile ; for it can be beaten into leaves not more 
than l-10,000th part of an inch in thickness, 
and drawn into a wire coiudderably finer than a, 
hair. 

The quality of the other metals is far inferior 
to gold and silver in every way ; for copper, tin, 
lead, &c., may be burned to a powder. It is, 
doubtless, for this reason, that nations in all ages 
have considered gold and silver as the most precious 
of metals ; and have applied the use of the others 
to the inferior wants of mankind. 



y 8 
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LAVINIA. 

I am not at all surprised that gold and nlver 
should be so much valued, after what you have 
related to me respecting them. 

CONSTANTIA. 

I shall now proceed to give you the tables of 
weights and measures generally used for the pur- 
poses of trade and commerce. 

TABLES. 

TROY WEIGHT. 

24 grains make I pennyweight dwt. 
20 pennyweigbts — 1 ounce oz. 
12 ounces — 1 pound lb. 

25 pounds — 1 quarter of cwt. of gold or 

silver 
100 pounds — 1 hundred weight of ditto 

20 hundred weight — 1 ton of ditto 

This weight is used to weigh gold, silver, am- 
ber, and jewels, except diamonds, which are 
weighed by carets, 1512^ of which make a pound 
Troy ; each carat is, therefore, 3^ grains Troy. 

Pearls are also weighed by the standard of 
Troy weight, but the division is into 30 gmins, 
instead of 24, to the pennyweight ; consequently 
there are 600 pearl grains in an ounce. 

This weight is said to take its name from 
Troyes, a town in France, in the department of 
Auhe, and to have been introduced into England 
by William the Conqueror ; but the inhabitants 
of this country being dissatisfied because it con- 
tained less weigHt than the old Saxon pound, he 
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gave them the present avoirdupois weight, which 
term signifies to have toeight Others, however, state 
that this weight was not introduced into England 
until the reign of Henry VII. ; but most writers 
are of opinion that Troy weight was first used in 
England, and many discoveries of ancient coins, 
&c, confirm the opinion. 

The original standards of weights and measures 
in England, like those of most other countries, 
appear to be involved in great obscurity and un- 
certainty; but in the reign of Edward III., in 
1266, a law was made that " an English Penny 
called a sterling^ round and without clipping, 
should weigh 32 wheat corns from the midst of 
the ear; and 20 pence to make an ounce; and 
12 ounces one pound ; and 8 pounds do make one 
gallon of unne ; and 8 gallons of wine do make a 
London bushel, which is the eighth part of a 
guartet.^ 

LAVINIAi 

You have not said any thing about those short 
words at the end of the pennyweights, &c. 

CONSTANTIA. 

They are used as a short method of expressing 
the different denominations. 

AVOIRDUPOIS WEIGHT. 
16 drams make 1 ounce 

16 ounces — 1 pound 

28 pounds — 1 quarter of a hundred weight 

4 quarters or 112 lbs. — 1 hundred weight 
20 hundred weight — 1 ton 

V 4 



72 OK MONET, WEIGHTS, AND MEASUBES, 

This weight is used for weighing all sorts of 
coarse and drossy goods, as all grocery, breads 
butter, cheese, tar, pitch, rosin, wax, tallow, hemp^ 
&c., and all metals, except gold and silver. 

LAVINIA. 

But what is the difference between thie weight 
and Troy weight ? 

CONSTANTIA. 

The avoirdupois ounce is less than the ounce 
Troy ; but the pound avoirdupois is greater than 
the pound Troy; for 175 ounces Troy are equal 
to 193 ounces avoirdupois ; but 176 Trot/ pounds 
are equal to 144 pounds avoirdupois ; therefore, 

ox. dwtf. grs. 
1 lb. avoirdupob « 14 11 16 Troy 

1 ounce — i cs 8 5^ — . 

and, 

OS. drt. 
1 lb. Troy = IS 2'65\ aToircU 

1 ounce — BB 1 l*55f — 

therefore, 7000 grains Troy are equal to X lb, 
avoirdupois. 

There are some kinds of silk weighed by the 
great pound of 24 ounces ; others by the common 
pound of 16 ounces ; and, in order to reduce great 
pounds to common^ multiply by 3, and divide by 
2 ; and to bring common pounds to great, multiply 
by 2, and divide by 3 : the reason of this is, that 
16 is 2 thirds of 24. 
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A TABLE OF MISCELLANEOUS ARTICLES 
WEIGHED BY AVOIRDUPOLS WEIGHT. 

lbs. 

A firkin of butter , 56 

A firkin of soap 64 

A barrel of ditto 256 

A barrel of candles , • 120 

A barrel of raisins 112 

A barrel of anchovies 30 

A barrel of butter 224 

A pint of do. 1^ 

A chest of tea 84 

A bog of rice 168 

A wey of cheese in Sufiblk 256 

Ditto in Essex 336 

A gallon of train oil 9 

A puncheon of prunes II20 

Afotheroflead, 19}cwt. or 2184 

A stone of horseman's weight •• 14 

■ of butcher's meat in London 8 

do. in the country 14 

A truss of straw- 36 

of new hay 60 

of old hay 56 

A load of hay 36 trusses 



WOOL WEIGHT. 

ttM. 

A dove 7 

A stone 14 

A tod , 28 

A wey 182 

A sack 364 

A last 4368 

A pack 240 



BREAD AND FLOUR WEIGHT. 

lbs. OS. dn. 

A peck loaf weighs 17 6 2 

A half.peck loaf 8 II 1 

A quartern loaf 4 5 S 

A peck of flour 14 O 

A bushel do 56 O 

A sack do. or 5 bushels 280 O Q 
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Gross weight, Includes boxes, bags, &c,, in 
which goods are packed for the convenience and 
safety of carriage. 

Net weight, is the weight of a package or parcel 
after deducting the weight of boxes, bags, &c. 

APOTHECARIES' WEIGHT. 

20 grains make 1 scruple B 

3 scruples •— 1 dram 3 

« 8 drams — 1 ounce J 

12 ounces •— 1 pound lb. 

Apothecaries and chemists use this weight in 
mixing their medicines, but buy and sell by avoir^ 
dupois weight. 

The apothecaries' pound is the same as the 
pound Troy, only differently divided and sub- 
divided. 

CLOTH MEASURE. 



2\ inches 


make 


1 naU 




— 


1 quarter of a yard 


3 quarters 


— 


1 Flemish ell 


4 quarters 


— 


1 yard 


5 quarters 


. — 


1 English eU 


6 quarters 


— 


1 French eU 



This measure is used by linen and woollen 
drapers. Hollands are measured by the English 
ell, and tapestry by the ell Flemish ; but silks, 
tapes, calicoes, muslins, &c., are measured by the 
yard. 

The English yard is said to have been intro- 
duced in the reign of King Henry L in 1101, 
who commanded that the ancient ulna or arm, 
which answers to the Saxon Gyrd or girth, should 
be adjusted to the length of his own arm. 
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LONG MEASURE. 

5 barlej-corns make 1 inch 

' 4 inches — 1 hand-breadth* 

13 inches — 1 foot 

3 feet — 1 yard 

6 feet — 1 fathom t 

54 yards, or 16} feet — 1 rod, pole, or perch 

4 poles, orlOO Imks, or 22 yrds. — 1 chain ^ 
49 poles, or 10 chains — 1 furlong 

8 furlongs, or 1760 yrds. — 1 mile§ 

5 miles — 1 league 
60 geographical, or 69^^ statute 

jxalea — 1 degree 

Note. — There are other measures which come 
under this table, but they are not used for the 
common purposes of life, viz., the palm, = 3 in- 
ches ; the span, = 9 inches ; the cubit, = 1 J foot ; 
the common pace, = 2 feet 6 inches ; and the geo- 
metrical pace, =5 feet. 

It is probable that most nations have derived 
their measures from some part of the human body, 
as the foot, hand, palm, &c. 

The fathom of a well-proportioned man is con- 
sidered to equal his height ; the ffirth or the pace^ 
^ of his stature ; cubit, i ; the foot, ^ ; and the 
gpan, ^ ; icefoot 3 times the breadth of the hand, 
and 12 times that of the thumb. 

* The hand is used for measuring the height of horses. 

t The fethom is used for measuring depths; as the sea, mines, 
wells &€., and in some parts of the country it is used for 
measuring bark, which is cut from the tree in pieces 1 yard 2 
Inehes in length, and placed in an upright position in rows. 

X The chain used for measuring is called Gunter*s chain, from 
libe name of the inventor, who was a professor of mathematics in 
8b Tliomas Gresham*s college, in the 1 7th century ; it is 22 yards 
long, and consists of 100 links; each link measures 7 inches jgj 
twrfiw 

J I Sailors use the term " Knot,** when thejr speak of the rate of 
in^ and say so many *^ Knots " an hour, instead of miles. 
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This measure is used for every thing that has 

length as well as breadth, height, depths &c, 

and the distance of places or things from one 

another, 

SQUARE MEASURE. 

144 inches make 1 square foot 

9 feet —- 1 yard 

SOJ yards — 1 rod, pole, or perch 

16 poles — 1 chain 

40 poles — 1 rood 

4 roods, or 160 rods, or 4840 

yards, or 10 chuns — 1 acre 

640 acres — 1 mile 

30 acres — 1 yard of land 

100 acres — 1 hide ♦ 

40 hides «— 1 barony 

CUBIC MEASURE. 

1728 inches make 1 foot 

27 feet — 1 yard 

166 J yards — 1 pole 

64000 poles — 1 ftirlong 

512 furlongs — 1 mile 

40 feet of rough timber — 1 load 

50 feet of squared do. — 1 load 

42 feet — 1 ton of shippm^ 

324 feet — 1 floor of earth 

* There appears no certainty as to how many acres the hide 
contained, for some authors make it 100 acres, some only 96, and 
others more ; from which we may gather that nothing can be 
positively stated ; but it is probable that the hide contained a 
different quantity in various parts of the kingdom. 

The Normans introduced what is called the caruoate, which is 
supposed to be about the same quantity as the Saxon hides but its 
-correct measurement is as difficult to ascertain as the other. 

All kinds of superficial work are measured by this measure^ 
such as land, boards, plastering, paving, slating, tilmg, flooring 
partitioning, roofing, &c. 

Bricklayers* work by the square of 100 feet in 8latin]g and 
tiling, but by the rod of 272} feet in brickwork ; in measuring 
-which they omit the fraction. 

This measure is used only when length and breadth are giyen ; 
such as the floors of rooms, or the paper of walls, &e. If yoa 
wish to know how many yards of carpet are required for a room, 
or what quantity of paper it takes to^ cover a mil, it is by this 
measure you ascertain it. 
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A stack of wood 12 feet long, 3 feet broad, 
and 3 feet deep =108 cubit feet. 

This measure is used for measuring whatever 
has length, breadth, and thickness, or depth, such 
as timber, earth, blocks of stone, and stacks of 
wood ; abo all kinds of spirits, wines, malt, &c., 
are gauged or measured in cubic inches by officers 
of the customs and excise revenues. Gras used 
for lighting towns is also measured by the cubic 
foot. I have given you the form of a cube at 
page 61 

WINE MEASURE. 



4 gills make 


1 pint 


2 pints — 


1 quart 


4 quarts — 


1 gallon 


10 gallons — 


1 anker of brandy 


18 gallons — - 


1 runlet 


Sljl gallons — 


1 barrel or half hogshead 


42 ^lons — 


1 tierce 


63 gallons — 


1 hogshead 


84 giillons — 


I puncheon 


2 hogsheads, or 126 gals. 


1 pipe or butt 


2 butts, or 252 gals. — 


1 tun 



This measure is used for all wines, spirits, cider, 
perry, mead, vinegar, honey, oil, &c. 

Note. — Cider is a drink made from the juice 
of apples ; perry is made from the juice of pears ; 
and mead is made from honey mixed with water 
and fermented, and was a favourite drink among 
our ancestors, who called it methegliru 

TThe gallon contains 277*274 cubic inches. 

ALE AND beer MEASURE, 
S pints make 1 quart 

4 quarts -— 1 gaUon 

9 gallons — 1 firkin 
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2 firkins or 18 gals. 





1 kUderkin 


36 gallons or 4 firkins 


— 


1 barrel 


54 gallons 


— 


1 hogshead 


2 hogsheads, or 108 gals. 


— 


1 butt , 


2 butts 


— 


1 tun 



This measure is used for all malt liquors, mill^ 
water, &c. 

Formerly the wine gallon contained 231 cubic 

inches, and the ale gallon 282 ; and it is rather 

Remarkable that they had the same proportion to 

one another as the Troy and avoirdupois pound 

have ; but they have since been altered, and each 

contaiiis 277*274 cubic inches to the gallon. 

DKY MEASURE. 

2 pints make 1 quart 

2 quarts — 1 pottle • 

2 pottles — 1 gallon 

2 gallons , — 1 peck 

4 peeks — 1 bushel 

4 bushels — 1 coomf 

2 cooms, or 8 bushels — 1 quarter 

4 quarters, or 36 bushels — 1 chaldron 

5 quarters — 1 wey, or load 
2 weys — 1 last 

This measure is used for all dry goods and 
grain, such as wheat, barley, beans, oats, fruity 
roots, sand, salt, coals, oysters, &c. 

Note. — Potatoes are sold in the country by 
the sack of 3 bushels, but in London by the 
hundred-weight; apples and pears are also sold 

* The pottle is not much used in the country, except for' 
strawberries and raspberries, which are sold in small baskets 
holding about a pint, made for the convenience of retailers. 

t This measure is common in some parts of Suffolk ; but there 
it is customary in some districts to buy and sell by the quarUr: 
and in some parts of Essex, whaat is sold by the load^ and other 
grain by the quarter. 
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by the sack of 3 bushels ; and a sack of flour con- 
tains 5 bushels. A sack of potatoes in London 
weighs 1^ cwt or 168 lbs. 

The standard bushel contains 22 18' 1*92 cubic 
inches ; it should be made in a circular form^ and 
measure 18*789 inches across the inside> and 8 
inches deep ; but they are not all confined to this 
depths provided they contain the standard mea- 
sure. 

It is the custom in measuring grain, to use what 
is called a sirikey which is in the form of a roller; 
sometimes it is 2i,Jlat piece of wood ; with this the 
measurer strikes off whatever rises above the top 
of the bushel 

COVENT GARDEN MEASURES. 

Least punnet l^pint 

Third punnet 1 quart 

Second punnet 1 pottle 

Quarter sieve 1 gallon 

Half-siere 1 peck 

48 least punnets 1 bushel 

32 third punnets I do. 

16 seeond punnets 1 do. 

IS large punnets 1 do. 

8 quarter sieves 1 do. 

4 half-sieves 1 do. 

2 sieves 1 do. 

COAL MEASURE. 

4 pecks make 1 bushel 

5 bushels — I sack 

36 bushels -r- 1 chaldron 

21 chaldrons — 1 score 

Coals are now sold in most places by the ton of 
10 sacks, each sack weighing 224 lbs. ; but coke, 
which is made from coal, is sold in London by 
the chaldron of 12 sacks, or 36 bushels* 
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The following Table contains some information 
liecessaiy to be known : — 

TABLE OF NUMBERS. 

A brace — 2 

A leash » 3 

12 articles «= 1 dozen 

13 articles «= 1 large dozen 

12 dozen = 1 gross 

20 articles » 1 score 

5 score » l common hundred 

6 score » l long hundred 

24 sheet « l quire of paper or parchment 

fO quires «= 1 ream of ditto 

2 reams — 1 bundle 

5 doz. skins of parchment ^ I roll 
V2 words in common law = 1 sheet 
80 — in the Exchequer » 1 sheet 
90 in Chancery ..... s= l sheet 

Lemons^ oranges> corks^ buttons^ and many, 
other articles are sold by the gross ; nails^ tacks^ 
&c.> have 6 score to the hundred; slates for 
houses also are distinguished by the ^^long tale" 
of 6 score^ and the ^' short tale " of 5 score. 
Deals also are sold by the long hundred* 

TIME MEASURE. 

60 thirds make 1 second 

60 seconds — 1 minute 

60 minutes — 1 hour 

24 hours -.. 1 day 

7 days — 1 week 

4 weeks — 1 month 
12 calendar months'! 

IS lunar months J "" ^ ^^^ 

365] days — 1 year 

52 weeks -« ] yeac 

MOTION. 

60 seconds make 1 minute 

60 minutes .— 1 degree 

SO degrees «— 1 sign in the Zodiac * 

■*' The 2<odiac is the imaginary path of the sun in its annual 
course ; the signs of the Zodiac are 12 in number* which will b*' 
explained hereafter. 
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90 degrees make I quadrant, or ) of a circle 

4 quadrants, or"! 

360 degrees, l — 1 circle 

or 12 signs J 



Diurnal Motion of the Earth reduced to Time. 

860 degrees 24 hours 

15 degrees 1 hour 

1 degree 4 minutes 

Annual Motion of the Earth reduced to Time. 

days, hours, minutet. 

S60 degrees 365 6 nearly 

SO degrees, or 1 sign 30 10 30 do. ^ 

1 degree 1 21 do. 

A Calendai^monih. is the period of time allotted 
to each of the months in the calendar, as in 
January, February, &c. 

A Lunar month is the time which the moon 
takes in its circuit round the earth : Luna is the 
Latin for moon. 

A Solar month is the time in which the sun 
passes through a sign of the Zodiac : Solar is from 
&>Z, the Latin for sun. 

The Solar year is measured by the apparent 
revolution of the earth round the sun, and is per- 
formed in 365 days, 5 hours, 48 minutes, 51^^^ se- 
Gonds. 

13 Months 1 day, or 52 weeks 1 day, or 365 
days, make 1 year for 3 years; but eYerj fourth 
year contains 366 days, and is called leap year. 

The seasons of the year are produced by the 
annual revolutions of the earth round the sun ; 
a 
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find day and night by the diurnal or daily revolu- 
tion of the earth on its axis. 

The annual and diurnal motions of the earth are 
both going on at the same time, which may be 
illustrated by fixing your India rubber ball to a 
string ; place a lighted candle in the room, to re- 
present tfie sun ; then give the ball a smart twist 
with one hand while you hold it in the other ; 
^ring the time it is twirling, carry it round the 
candle : this will show you that a globe may have 
two motions at the same time. 

The common year is divided into 12 calendar 
months, as under, and varies in fhe number of 
days : — 



January 31 

February 28 

In leap year.... 29 

March 31 

April so 

May 31 

June 30 



July 31 

August 31 

September 30 

October 31 

November 30 

December 31 



To 'know when leap year happens, divide the 
year by 4 ; if nothing remain, it is leap year ; but 
if there be a remainder, it shows how many years 
fiince leap year. 

The following Unes, by Dr. "Watts, which have 
been handed from generation to generation^ can- 
Hot be rendered more simple : — 

« Thirty days hath September, 
April, June, and November, 
February has twenty eight alone, 
All the rest have thirty-one. 
Except in leap year, then's the time 
February's days are twenty and ninej* 



. 8XWS OF TSU ZODIAa W 

SIGNS OF THE ZODIAC, AND THE TIME IN 
WHICH THE SUN ENTERS THEM. 

NORTHERN. 

T Aries, the Ram March 20tb. 

Taurus, the Bull April 19th. 

n Gemini, the Twins May 21st. 

' 9 Cancer, the Crab June 22nd^ , 

Q Leo, the Lion July 23rA 

11X Virgo, the Virgin August 2Srd. 

SOUTHERN. 

£^ Libra, the Balance September 23 rd. 

in. Scorpio, the Scorpion October 23rd. 

/ Sagittarius, the Archer November 22nd. 

yp Capricornus, the Goat ....1 December 22i;id. . 

«a Aquarius, the Water-bearer January 19th. 

3^ Pisces, the Fishes February 18th, 

The Astronomical day begins at noon. 

QUARTERLY TERMS. 

Lady-day March 25tb, 

Old Lady-day , April 6th. 

Midsummer-day June 24tb, 

Old Midsummer-day July 6th. 

Michaelmas-day September 29th. 

Old Michaelmas day October 11th. 

Christmas-day December 25th« 

Old Christmas, or Twelfth-day ... January 6th. 

The Cardinal^ or principal points of the com- 
pa8S> are East^ West> Norths and South, 

The East is where the sun rises* 

The South is the place of the sun at mid-day 
or 12 o'clock at noon. 

The West is where the sun sets^ 

The North is immediately opposite to the 
^ South. 

* *rbe sun does not rise and set exactly in the East and We^ 
except at the periods of equal day and night, which is called the 
time of the equinoxes, and happens about the 21st of March, and 
the 22nd of September. 
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CONVERSATION X. 

ON THE OBIGm OF THE DIVISION 07 TIMEy 
MONTHS, ETC. 



C0N8TANTIA. 

As there Is something particularlj interesting 
in the history of the different divisions of tune^ I 
think, Lavinia, you will be pleased if I relate to 
you a little about it. 

LAVINIA. 

Indeed; I shall be very much so. 

CONSTANTIA. 

Even before the time of Jacob, many of the 
ancient nations were su£Sciently acquainted with 
the revolutions of the moon so as to be able to 
measure the duration of their year by them. All 
nations of antiquity divided their' time into 7 days, 
or one week ; being seven revolutions of the earth 
on its axis ; and this division most undoubtedly 
arose from tradition respecting the creation of the 
world. 

The division of the month would naturally arise 
from the moon making its appearance nearly in 
the same form in about twenty-eight days. And 
as most of the ancients tended their flocks abroad, 
leading a pastoral life, they would soon observe, tbat 
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a certain number of these revolutions of the moon 
would bring them again to the enjoyment of the 
same brilliant sim, or the pleasures and beauties 
of the glorious spring : this would naturally give 
rise to the year^ verifying the truth of Scripture, 
that they should ** be for signs and for seasons, 
and for days and years." — Genesis i. v.* 14. 

I have somewhere read of one of our modem 
astronomers, — Ferguson, whose life somewhat 
verifies the above remarks : — he was the son of a 
poor man, and early in life he was employed in 
watching the sheep of a farmer ; during night he 
amused himself by studying the stars, and in the 
day time by making various models of wheels, &c. : 
he soon went into the service of another farmer 
who showed him much kindness ; and perceiving 
his taste for astronomy favoured his views> and 
himself assisted Ferguson in making copies during 
the day of what he had done in the night. 

Ferguson's account of the manner in which he 
gained his knowledge of the heavenly bodies is 
very amusing, and shows what diflSculties may be 
overcome by possessing a spirit of persevering in* 
dustry. He used to stretch a thread with beads 
upon it at arm's length, moving the beads till they 
hid from his eye those stars whose apparent dis- 
tances he wished to measure ; he then laid his 
thread down upon a paper and marked the stars 
upon it from the beads. Many diiSSculties oc- 
curred to him during his astronomical pursuits; 
and at the suggestion of Lady Dip^Ae^ casX^x q& 

o 3 
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Sir James Dunbar, he drew patterns for ladies* 
dresses, and by this means obtained money suffi-^ 
cient to assist the wants of his poor father, and 
favour the use of his thread and beads. During a 
long course of exertion, Ferguson, by his talents 
and perseverance, greatly extended the knowledge 
of astronomy, and contributed, by his pen, many 
Valuable works upon different subjects to the liter- 
ature of his country. 

In the book of Job, chap. 38., we have re«» 
ference to several of the heavenly bodies which 
Ivere known at a very early period in the history 
6f the world ; and nothing is more natural than 
to suppose that man could not look upon the 
beautiful order and harmony of this glittering as- 
semblage of revolving worlds without observing 
their changes, their times, and their seasons. 

The calendar we have from the Romans, and 
was first imposed by Romulus, the founder of 
Rome; he divided the year into ten months, 
tnaking our March the first, then April, May, 
June, Quintil (afterwards Julius), Sextil (after- 
wards called August), September, October, No- 
vember, and December. To March, May, Quin- 
til, and October he appointed 31 days each, and 
30 to each 6f the others, making altogether 304 
days* 

Numa Pompilius, the second king of Rome, 
followed the Grecians, and allowed -12 lunar 
months of 30 and 29 days each, alternately, which 
made 354 days; he also added January an4 
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February to the other 10 months, and made the 
year to commence in January instead of March. 

This arrangement of the year continued till 
the time of Julius Caesar, who after the battle of 
Pharsalia, in which he obtained a victory over 
Pompey (the particulars of which you have read 
in your Roman history), sent to Alexandria for 
one Sosigenes, an Egyptian astronomer, who re* 
gulated the year according to the course of the 
sun, and made a calendar of 365 days, leaving out 
the 6 hours each year, to form a day CYerj fourth 
year which was to be inserted in the month of 
February after the 24th of that month : this took 
place 45 years before Christ, waa used the fol- 
lowing year, and continued the same till A. D. 1592, 
wheti Pope Gregory XIIL institued our present 
calendar, which was first used in England in 
1752, through a motion made by th^ Earl of 
Mansfield in the House of Peers, in 1750. The 
Julian Calendar making the tropical year to con- ' 
Bist of 365 days 6 hours, it exceeded the real 
amount by 11 minutes 12 seconds; therefore 
Pope Gregory considering that the year had been 
retarded in its progress, he arranged, that the day 
after the 4th of October in that year should be 
called the 15 th, and instead of adding one day 
every fourth year, that three of these intercalary 
days should be omitted in the course of 400 years 
in those years which are divisible by 100, but , 
not by 400; consequently the years 1700, 1800, 
1900^ will have no intercalation. It is from this^ 

G 4 
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alteration of the calendar that we have the terms, 
" new style" and " old style;" and " Lady-day," 
" Old Lady-day," &c. 

The following are the derivations of the names 
of the months : — 

Januaby takes its name from Janus, the most 
ancient King of Italy, who, after his deaths was 
worshipped as a Boman deity; and was repre- 
sented as having two or four faces : with one he 
was represented as an experienced sage, looking 
back on the past ; the other beaming with youth 
and beauty, and looking forward with ardent 
hopes and joyful expectations into futurity ; and 
with those to the right and left he viewed the 
passing events of mankind. 

No personage could be more appropriate for the 
representation of this month; who viewed with 
the experience of life departed years, and looked 
forward to the opening seasons with the joyful 
anticipations of youth. And however we may 
deprecate the errors mixed up with ancient my tho- 
logy, we see in them faint resemblances of many 
truths recorded in Scripture. 

Janus is said to resemble Noah, who could 
survey the wreck of the old world, and look for- 
ward to the openings of the new. Janus is said 
to have taught mankind to plant the vine : the 
same is recorded of Noah. 

The Saxons called this Wolf-monathy because, 
when prey became scarce, these devouring beasts 
prowled ^ near the dwellings of man. When 
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Ghristianlty was spread, they called it j^Ejfteryulaf 
or, after Christmas. 

Numagave this month 31 days, the Decemviri' 
reduced it to 29 ; but 'Julius Caesar restored it to 
the former number. 

Febbua£T takes its name from the Latin 
word FebruOi to purify ; because this month being 
originally the last month in the year, the Soman 
people offered up expiatory sacrifices for their 
twelve-months' sins. 

The Saxons called this month Sprout^kele 
monathy because their kele-wort, a kind of cab- 
bage, began to shoot > the water in which these 
sprouts were boiled was used as a medicine both 
amongst the Saxons and Bomatis. 

Numa gave to this month 29 days ; the Decem- 
viri altered it to 28 ; Julius Caesar gave It the 
original number ; but Augustus changed it to 28. 

Mabch receives its name from Mars, the god 
of war, and the protecting deity of the city of 
Rome. 

The Saxons called it Bked-monath, because the 
rites of the goddess Rheda were celebrated in it; 
they also gave it the name of Unet'tnonath^ which 
is literally Spring-month. 

Romulus assigned 31 days to this month, which 
it has always retained. 

Apbil derives its name from the Latin word 
aperirey to open, because in this month vegetation 
makes a rapid progress towards opening or blos- 
soming. 
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The Saxons called this Hostre-manath, in hcH 
nour of their goddess, Eostre^ and the name is 
perpetuated to the present time. 

Nero called this monih' NeranetiSy but he watf 
such a cruel tyrant that future ages would not 
recognize it by that name. 

Bomulus assigned to this month 29 days, and 
Numa added one more, which it retains. 

May receives it name Maia, one of the nameis 
of Rheuy goddess of the earth ; according to some 
from nutjaresy in honour of the Roman senators. 

The Saxons called this month Tri-milchiy on 
account of the fresh herbage stimulating theii* 
cows, and making their milk so abundant, that 
they were milked three times a day. The name 
of May was introduced into this country by the 
Nom&ns. 

Komulus gave this month 31 days, which it has 
iilways retained* 

Xhe first day of this month was a day of great 
festivity amongst our ancestors, when every ham«^ 
let and village had its May-pole, around which 
the rural population met their neighbours, talked 
merrily of by-gone days, and danced and sung. 
There were also sporting wars carried on between 
the winter and spring party among the juveniles 
who attended, when spring always came off vie* 
torious, and the party crowned with green branches 
and flowers.* 

* For an interesting account of May-days, see « Knight^ 
London.'* 
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JuirtJ receives its name from Juno^ who pre- 
sided over marriages and births. 

The Saxons called it Lida-monaihy which signi-* 
fies gentle and navigable; and the season which 
was favourable for voyages in their frail vessels. 
They also called it Weyd-monath, because their 
cattle at this time began to feed (weyd) in the 
ineadows. 

Bomulus assigned to this Month 30 days. 

July, the fifth month in the Koman calendar, 
deceived the name of Quintilis, to show its posi- 
tion; in the Alban calendar it had 36 days. 
Romulus took from it 5 days, Numa reduced it to 
30 ; but Julius Caesar made it 31, which it now 
retains. Marc Antony changed its name to July^ 
in honour of Julius Caesar. 

The Saxons called this Hey-monathy as this waiS 
iheir time for making hay. They sometimes 
caUed it Mead-monathy from their meads or mea-^ 
dows being at this time full of flowers. 

August derives it name from Augustus, the 
Boman Emperor ; it was called sextiUsy or the 6th 
month in the Alban calendar, in which it had 
is days. Romulus added two, and Augustus a 
third, which it now retains. 

The Saxons styled this Bam-monathy being the 
fime they generally filled their bams. Sometimes 
they called it Weod-monathy or Clothing month, 
ftlluding to their fields being clothed with com. 

The Romans dedicated this month to Ceres, the 
goddess of com. 
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September. This month was the 7th in the 
Boman calendar; hence the name from septem^ 
seven, and imber, a shower of rain, this being the 
coiomencement of the rainy season. In the Alban 
calendar, it had but 16 days assigned to it; Ko- 
mulus increased them to 30 ; Julius Caesar to 31 ^ 
but Augustus reduced it to its present number. . 

The Saxons termed this Berst-monathy or barley 
months and after the introduction of Christianity, 
denominated it Halig-monathy from the religious 
ceremonies performed in it. Sometimes it was 
termed Grist-monathy because in this month they 
carried their grist or new com to the mill to be 
ground. 

October takes its name from octo^ eight, and 
imber, a shower of rain; our Saxon ancestors 
called this Wyn-monathy or wine month, as they 
pressed the grapes at this time. Sometimes it was 
termed Winter-fytteth, from the near approach of 
winter. It was the 8th month in the Alban cal- 
endar, and had 39 days : Komulus reduced them to 
31; Numa to 29, Julius and Augustus Caesar 
each added 1, as it now remains. 

November has its name from novem^ nine, and- 
imbeTy a shower of rain ; and it is the ninth month 
in the Alban calendar. 

The ancient Saxons called it Blott-monathy or 
slaughter-month; for in those days winter feed 
was so scarce in England that it was customary to 
kill and salt the greatest part of their winter food 
in this month. It is also called Wint'-monath, or 
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Wind-monathy because tempestuous winds occurred 
about this time. 

' December takes its name from decem, ten, and 
imbery a shower of rain, and was the 10th and last 
month in the Alban calendar. 

This was also called by the Saxons, Wtnt- 
monath ; and after the introduction of Christianity, 
HaUg-monath or holy month. 

This terminates the history, my dear Lavinia, 
of all the months in the year, which I hope has 
proved both interesting and instructive to you. 

LAVINIA. 

Well, I really was not aware that there was 
so much to be said respecting the origin of our 
months, or I should have been a&aid to trouble 
you ; but you have made it particularly interest- 
ing to me. Would it be giving you too much 
trouble to relate to me some account of the ddys 
of the week ? if not, I shall be delighted to hear 
you. 

CONSTANTIA. 

I shall feel very great pleasure in doing so ; but 
we will first take a walk round the garden to see 
if the gardener has watered the geraniums ; and 
we can gather Mamma a bouquet from the green- 
house. 

LAVINIA. 

Yes, let us walk a little while, Constantia ; and 
I will show you my flower-garden, and brother 
Henry's parrot, which Mr. Halford brought him 
when he returned from Africa. 
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CONVERSATION XI. 

ON THE SAXON NAMES OF DATS, ETC. 



CONSTANTIA. 

OuB Saxon ancestors, you must understand, 
Lavinia, were idolaters, and very superstitious^ 
paying their devotions to various objects ; some 
of them creatures of their own ignorant imagi- 
nation, and others worshipped heroes who had 
fallen in battle and were deified ; but there were 
seven of these deities much more adored by 
them than the rest, namely : — The Sun, Moon, 
Tuisco, Woden, Thob, Fkiga, and Seatbb 5 
for each of these deities they appointed a partir 
cular day to worship, and consecrated it by naming 
the day after it ; and those very names we still 
retain for every day in the week. 

Sunday was called by the Saxons sunan-daeg^ 
or Sunday^ daeg being the Saxon word for day ; 
it was dedicated to the Sun, which was their chief 
deity, as among the Persians. In the temple 
consecrated to the suuy was an idol representing 
the bust of a man, which was placed on a pillar, 
darting rays of light from his head and face ; his 
arms were extended, and he held before his breast 
a wheel as a type of the circuit which the sim is 
represented to make jound the earth* 
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Monday, or Monanrdaeg^ was devoted by the 
Saxons to the Moon ; whi6h was represented by 
a female standing on a pedestal, dressed in a long 
robe, having her head adorned with flowers, and 
holding a garment loosely round her waist in each 
hand. 

Tuesday, or Tuis-daegy was consecrated to 
Tuisco; who is reported by tradition to have 
l)een the father of the Germans and Scythians^ 
irom whom the Saxons sprung, and being held in 
great veneration, after his death they deified him: 
he was represented by the figure of a venerable 
old man with a long white beard, standing on a 
pedestal, with a sceptre in his right hand, and 
a boar's skin thrown over his shoulders. 

Wednesday, or Woden^s-daeg, was consecrated 
to Woden, or Odin, whom the northern nations 
considered the father of all the deities, and the 
god of war ; he was represented by a figure in a 
martial attitude, clad in bright armour, holding in 
his right hand a broad and crooked sword, and in 
his left; a shield. 

Thubsday, or Thor^s-daeg^ was devoted to 
Thor, the eldest son of Woden; he was con- 
sidered the god of air, lightning, and thunder, and 
was supplicated for fruitful seasons ; he was re- 
presented as seated on a magnificent throne ; his 
head decked with a golden crown which was 
adorned with twelve glittering stars, and holding 
in his right hand the sceptre of royalty. 

Fbiday, oy Friga^s-daegy was consecrated to 
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Friga, or Frea^ the wife of Woden, and mother 
of all the gods ; she had the attributes of the 
Boman Venus ; and was represented by a female 
holding a naked sword in her right hand, and in 
her left a bow. 

Saturday, or Seater*s~daep, was consecrated 
to Seater^ supposed to be the Boman Satumus ; 
he was represented by an image standing upon 
a pedestal on the prickly back of a fish called a 
perch ; his head was bare and countenance thin ; 
he was dressed in a long coat, confined about his 
waist and shoulders with a sash made of linen ; 
and in his right hand was a pail of water in which 
were fruit and flowers. 

This terminates all I have to say, Layinia, on 
the history of the days of the week. 

LAVINIA. 

You really take a great deal of trouble. I never 
thought there was any thing so curious in the his- 
tory of days. 

CONSTANTIA. 

There are a great many interesting facts con* 
nected with things around us, but from their 
being constantly before us, we do not give them a 
thought, 

LAVINIA. 

Do all nations divide their time as we do ? 

CONSTANTIA. 

No: the Hebrews divided the night into four 
watches of three hours each ; the jfirst, from G to 
9 in the evening ; the second, from 9 to 12 ; the 
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thirdy from midnight to 3 In the morning ; and the 
faurthy to 6, or sun-rising. 

The Jews divided their day into morning, noon, 
and night ; and their day consisted of 12 hours, as 
we may learn from the passage of our Saviour, 
v^rho says, " Are there not 12 hours in the day ? " 
&€• But if they reckoned their day from sunrise 
to sunset, and made their hour to consist of a 
twelfth part of tke time the sun was above the 
horizon, their hours must have varied in length 
at different times in the year, and their summer 
hours have been much longer than their winter 
hours. Their hours were computed from sunrise ; 
their third hour divided the time between sun- 
rising and noon ; and the ninth hoitr divided the 
time between noon and sunset. Sometimes, how- 
ever, the Jews in later periods made use of the 
Roman plan of reckoning their hours, which were 
the same as ours ; beginning at night and reckon- 
ing to noon 12 hours; ana, again, from noon to 
midnight. 

The Chinese reckon their days from midnight, 
and divide them into 12 equal parts only ; there- 
fore their hours are twice the length of our own. 

To enter into further particulars, Lavinia, re^ 
specting the manner in which different nations 
divide their time would take too long to explain 
to you now, and therefore we must proceed* 
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CONVERSATION XIL 

ON THE WEIGHTS AND MEASURES OF THE ANCIENTS^ 



LAVINIA. 

I OFTEN meet with many weights and measures^ 
when I am reading history, that I do not under- 
stand. 

CONSTANTIA. 

That is very probable, my dear, as historical 
writers do not generally explain the value of 
measures and weights among the ancients : how- 
ever, I will endeavour to give you some informa- 
tion on this point, that may be the means of 
assisting you. 

There is a considerable degree of uncertainty 
about the weights and measures of the ancients, 
and various authors have written volumes upon 
the subject, without coming to any certain con- 
clusion; but I will give you a brief sketch of 
those which are considered the most important, 
beginning with the 

ANCIENT WEIGHTS OP EGYPT. 

From a very early period the talent appears to 
have been in use among the Egyptians, as well as 
many of the Eastern nations, to which they as- 
signed a particular weight; but one unifonn 
standaid is not known to have existed. 
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The word talent is from talenton^ in the Greek ; 
which originally signified a balancey as the Latin, 
Ubra^ or pound among the Romans, but latterly 
was used to denote the substance weighed. 

The talent was the chief weight among the 
Egyptians ; which was divided into 60 mincBy each 
mina into 100 drachms, which were equal to 
86 lbs. 8oz. 16dwts. English Troy weight, or 
83*04 grains each drachm; and each mince 8304 
grains Troy. 

The mina, sometimes called the pound, was 
divided into 16 ounces, and they had another 
pound also, called the litra, or ratel, divided into 
12 ounces ; and was in use among the Arabians, 
and the inhabitants of Asia Minor: this equalled 
6886 grains Troy. The ounce was divided into a 
certain number of dirhems of 12 carats, each 
4 grains. 

EGYPTIAN LONG MEASUBES. 

The Egyptian measures of length were the fol- 
lowing : — A finger, a condyle, a palm, a foot, and 
a cubit : their cubit was not, however, reckoned, 
as in most countries, from the elbow to the end of 
the middle finger, but from the elbow to the joint 
of the wrist; and measured 13 inches of our 
measure. This cubit is supposed to be the one 
referred to in some parts of the Old Testament, 
and was considered a standard amongst the learned 
in ancient times. 
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Eng. inches. 

1 finger = 0^5 

2 fingers make 1 condyle^ or 1 *S 
2 condyles — 1 palm . 2 •€ 

4 palms — 1 foot 10*4 

5 palms -^ 1 cubit ISK), 

ANCIENT JEWISH WEIGHTS. 

grs. Troy. 

, 1 shekel « 218*5713 

60 shekels = 1 maneh or 13114*28 

50maneh =1 talent 655714'0, 

The Jewish shekel of silver was worth about 
9*. 3JA of our money ; the ffold shekel, ISs. 3d. ; 
a talent of silver about £342 ; a talent of gold 
about £5075 ; but with regard to the value of 
these weights of money, opinions are greatly at 
variance : remember, these were sums of money, 
not coins, 

ANCIENT JEWISH OR SCRIPTURE LONG 
. MEASURES. 

inches. 

A digit = 0-8763 

4 digits = 1 palm or 3*4812 

3 palms = 1 span , 10*4437 

. 2 spans = 1 cubit 21*8875 

4 cubits. =s 1 fathom 87*55 

2fethoms = 1 pole 175*1 

lOpoles. =,P shoenus,or | 

'^ I measuring line. J 

A shoenus =s 145 feet English. 

Thus we find the Scriptural cubit to be nearly 

• 22 inches. 

JEWISH TRAVELLING MEASURES. 

Eng.fliet, 

A cubit = 1*824 

400 cubits a 1 stadium or.... 729*6 

5 .tadi. - (• ?!!:^-^''''')... . 36480 

L journey J 

10 stadia = 1 Eastern mile. — ... 7296*6 

3 Eastern miles., s 1 Parasang — ... 21890*0 

8 Parasangs = 1 day's journey — ...175120*0. 
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A day*8 journey 33{ English miles; a 6abbath-daj*s journey 
nearly ] of an English mile. 

ANCIENT JEWISH DRY MEASUBE& 



A gracfaal.. 
20 grachal... 

l|cab 

3) gomor., 

3 seahs.... 

5 ephahs... 

Sleteeh 



1 cab ... 

1 gomor . 
1 seah.... 
1 ephah.. 
1 leteeh . 
1 eomer., 



Eng. pints. 
0-0358 
0-716 
1-29 
4-3 
12-9 
64-5 
1290 



A comer. » 2 bushels 1 pint English. 

ANCIENT JEWISH LIQUID MEASURES. 



A caph... 
Ij caph... 
4 logs..... 
S«ab6.... 
Shins.... 
3 teahs... 
10 ephahs. 



1 log or 

1 cab. — 

1 bin ,. — 

1 Seah — 

1 bath or ephah — 
1 homer or corus — 



Eng. pintc. 
0-5737 
. 0-765 
3-06 
10-18 
2016 
60-48 
605-0 



ANCIENT GREEK WEIGHTS. 

Thete were four principal weights used among 
the Greeks, the largest of which were the talent, 
then the mina, the drachma^ and the obolus, whose 
relative values were as under : — ^' 



OBOLU8. 








6 


DRACHMA. 




600 


100 


MIKA. 




36000 


600 


60 


TALSMT. 



B 3 
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The standards of the Attic weights for ^her 
were of the following proportions in English 
avoirdupois weight : — 

Ibt. oz. gn. 

Obolug 11-08 

Drachma O 66'5 

Mina 15 83*75 

Talent 56 15\ 1(X)*32. 

COMMERCIAL GREEK WEIGHTa 
lbs. OS. gn. 

Obolus. 15-29 

Drachma. O 91-77 

Mina 1 4j 93-69 

Talent 75 5J 14-69. . 

VALUE IN ENGLISH MONEY OF THE ATTIC 
DRACHMA, AND ITS DIVISIONS. 

The principal silver coin in use among the 
Greeks^ was the drachma^ and its divisions, as 
under : — I 

8, d. q, 

^Obolus value 1-625 Eng, 

1 Obolus — 3-25 

Obolus — O 1 2-5 

Diobolus — 3 1 

Triobolus — 4 3*5 

Tetrobolus — 6 2 

Drachma ti-. 9 3 

Didrachm — 17 2 

Tetradrachm — 3 3 0,. ^ 

VALUE IN ENGLISH MONEY OF THE ^GINETAN 
DRACHMA. 

«. d, q, 

} Obolus O 1 0*583 

Obolus 2 1-166 

Diobolus 4 2-33 

Drachma 113 

Didrachm 2 3 2. 

These were the two principal standards of 
money in Greece ; but there was one in use among 
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the Greeks in Egypt called the Macedonian 
drachma^ worth about 1^. 3£ in our money : other 
Greek weights are computed from their relation 
to the Attic; and the Tyrian talent was con- 
ddered equal to the Attic. The Attic talent was 
worth 3^243 155., and the mina, £4t Is. Zd. ; the 
-3!ginetan talent was worth £343 155. ; and the 
mina^ £5 14*. 7d. of our money. The talents 
here mentioned only refer to silver ; there were 
smaller ones for gold, weighing about 6 Attic 
drachmae, or | oz. and 71 grs. This was called 
the ffoM talent, or Sicilian talent^ being used much 
among the Greeks in Sicily and Italy. This is 
the talent referred to when it occurs in the writ- 
ings of the poet Homer. 

LONG MEASURE OF ANCIENT GREECE. 

There were two kinds of Long Measure made 
use of in Greece, the Olympic and the Pythic; 
the first was used in all the Greek cities in Italy, 
the Peloponnesus, Attica, and Sicily ; the Pythic 
was used amongst the Gauls, at Marseilles, Thrace, 
niyria, Phocis, and Thessaly ; but both measures 
had the same divisions. 

OLYMPIC MEASURES. 

Eng. inchet. 

A dactylos..... ^ *7567 

4 dactyli.... s 1 palesta or 3*027 

4 palestae « 1 foot — 12-108 

IJfoot = 1 cubit — 18162 

10 feet = 1 decapodon. — 121-08 

^00 £set.... = 1 stadium 7264*8 

or nearly 201 1 Eng. yards. 
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PYTHIC MEASURESi ' 

Eog. inches. 

A dactylos *= • , * *60Q5 

4 dactyli ^ 1 pa1est4.......or .2*442 

4 palestae = 1 foot —* 9*768 

lifoot = 1 cubit — a4-652 

10 feet ~ 1 decapodon..^ — 97*680 

600 feet ~ 1 stadium 5860*6 

or nearly 162| Eng. yards. 

The Phyleterian foot is the Pythic cubit of 
\\ foot. The Macedonian foot was 13*92 Eng- 
lish inches^ and the Sicilian foot of Archimedes 
8 '76 English inches. 

ANCIENT GREEK SUPERFICIAL MEASURES. 

OLYMPIC MEASURES. 

S^ Olympic square feet ^ 1 hezapodon 

64hexapoda.... » 1 hemihecto^ 

2 hemihecti = 1 hectos or modius 

6 modii = 1 medimnua or jugerum. 

We have, therefore, 2 roods, 23 poles, EngUsh, 
for the Olympic jugerum. 

PVTHIC MEASURES 

1 666 j square cubits < s= 1 hemihectos 

2 hemihecti — 1 modius 

6 modii = 1 medimnus or jugerum 

The Pythic jugerum is, therefore, 2 roods, 
29 poles, English measure. 

ANCIENT GREEK LIQUID MEASUREa 

Eng. pints. 

A cyathus » , « 0825 

l^cyathus = 1 oxybathon... or ... 0*1237 

6 cyathi = 1 cotylus — ... 0*5955 

12 cyathi or 2 cotyli « 1 xestes — ... 0*9911 

6 xestes a 1 chous........ -« ... 5*9471 

6 choi te lamphoreus.. — ...35*6826 

2 amphorei » 1 metretes^ or kenimion 71 '3652 

A metretes contains 8 gallons 7*365 pints, En- 
glish measure. 





Eng. pints. 




0*4955 


1 xestes or 


0-9911 


1 chcenix — 


1 -98^2 


1 hemihectcs — 


7-9288 


1 hectos — 


15-8576 


I medimnus. 
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ANCIENT GREEK CORN MEASURES. 

A eotylus. 

Scotyli 

2 xestes 

2 choenioes 

2 hemihecti 

6 hecti 

The medimnus here used for calculation con- 
tained 11 gallons 7-1456 pints English. 
ANCIENT ROMAN WEIGHTS. 

The siliqua appears to have been the smallest 
weight in use among the Bomans, and their libra, 
or pound, the principal weight, which they divided 
into 1 2 parts, called undce. The table below gives 
the weight in ounces and grains, avoirdupois : — 

Uncis oz. grs. dec. 

Libra = 12 

Deunx = 11 

Dextans or decuncis = 10 

Dodrans = 9 

Bes or bessis = 8 



Septunx » 7 

Semis or semissis — 6 

Quincunx = 5 

Triens = 4 

QuadransorTeruncius.., = S 

Sextans = 2 

Sescuncia or sescunx =■. IJ 

Uncia ' z=. i 



11 J ... 60-45 

lOj ... 64-54 

9\ ... 38-50 

8i ... 42-57 



7i ... 76-75 

6| ... 80-88 

5| ... 84-95 

4^ ... 8905 

s| ... ' 93-14 

^ ... 97-21 

\\ ... 101-29 

H ... 103-624 

0| ... 105-36 
or 433« 



The unda, or ounces among the Komans, had 
the following subdivisions and weights : in oimces 
and grains, avoirdupois : — 

oz. grs. 

2 semiunciae each = \ 107*46 

SduellsB _ :c j 35-82 

4 8ieilici _ » 108-416 

6wztulaB — * 72-277 

24 scnipula ... =s o 18 -0^19 

144 8i]iqutt _ » 3*011 
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When the drachma was made equal to 96 denarit 
to the pound, the uncia was divided as below, 
into, — 

grs. 
8 drachmae each =s 54*208 
24 scrupula — = 18-069 

48oboli — = 9-034 

144 siliquae — ^ 30*11 

So that we find the division of the pound into 
twelve parts or oimces, is a very ancient custom. 

The Boman denarius was worth S^d. of our 
money ; it consisted at one time of ten asses, worth 
3*4 farthings each, and was divided as follow : — 

r., . d. q. ' 

Teruncius 0*53125 

Sembella 1-0625 

Libella 2*125 

Sestertius 2 05 

Quinarius, or Victoriatus 4 1 

Denarius... 8 2 

The Boman As was originally of the weight of 
the libray and its divisions the same : — 

OS. 

As or Libra..... = 12 

Deunx 11 

Dextans 10 

Dodrans « 9 

Bes 8 

Septunx 7 

Semis 6 or half a lb 

Quincunx 5 

Triens 4 

Quadrans S or a quarter of a lb. 

Sextans 2 

•Sescunx or sescuncia •• 1\ 

Uncia • • 1 

The Bomans reckoned their money chiefly by 

sesterces. The sestertius was a coin worth one 

fourth of the denarius. TVie €.\mi ol oa^ \Kwx- 
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sand sestertii was called a sestertiutn ; the sester* 
Hum was not a coiriy but a sum of money : in 
payment of large sums the Bomans used the 
denarius. The value of the sestertium was as 
under: — 

£ 8, d. g. 
Sestertius « 2 0-5 

Sestertium » 8 17 1 

But the value of it was afterwards reduced, and 
the sestertius was worth Id. 3*5 farthings, and the 
sestertium 7/. 16^. 3d. 

ANCIENT ROMAN LONG MEASURES 
The foot was the basis of all other measures 
amongst the Bomans, and was equal to 11*6496 
inches English. It was divided as follow : — 

parts of a foot. feet, inches. 

Diptus ^g -7281 

Uncia ^ "9708 

Palma \ 2-9124 

Pes 1 11-6496 

Palmipes U 1 2-5620 

Cubitus ij 1 5-4744 

ANCIENT ROMAN ITINERARY MEASURES. 

Pedes yds. feet, inches. 

Pes 1 0. 11-6496 

Gradus 2^ 2 5-124 

Passus 5 11 10-248 

Decempeda 10 SO 8-496 

Actus ,..r. 120 38 2 5-952 

Mille passus or Milliarium 5000 1618 O — ' — 

Hence the Boman mile was 5000 feet, or 1618 
yards^ being 142 yards less than the English 
mile. 

I think, Lavinia, from what I have stated to 
you, that you will be able to unde)*stand moot <^£ 
the piindpal weigbta and measures axuoiki^X. \)cl<6 
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Komans ; their various names are yery numerous, 
and authors have opinions much at variance among 
themselves about their separate value. 

LAVINIA. 

I feel that I am under great obligation to you, 
for having made this subject so easy for me to 
comprehend. 
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CONVERSATION Xin. 

ON THE ORIGIN OF MONET, ETC. 



CONSTANTIA. 

Well, Constantia, we have finished those diffi- 
cult names you have had so much trouble about ; 
and we are come to a subject which I hope will 
be more interesting to you, and not without profit, 
as I intend to fulfil my promise to you in giving 
you a short account of the history of money. 

LAVINIA. 

Thank you. I am sure it will gratify me, and 
I shall profit by your exertions. 

CONSTANTIA. 

In the book of Ecclesiastes, chap. x. 19., Solo- 
mon says — "A feast is made for laughter, and 
wine maketh merry; but money answereth all 
things." 

Like everything else, money has undergone 
many changes since the early ages of mankind. 
It is considered, that in those periods a certain 
value was fixed upon one article, and given in ex** 
change for another. In the Bible we find frequent 
references to cattle as constituting a Tpaxt cA \Xv^ 
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wealth of an individual. After the trials of Job, 
we find ** there came unto him all his brethren, 
and all his sisters, and all they that had been of his 
acquaintance before, and did eat bread with him in 
his house : and thej bemoaned him and comforted 
him over all the evil that the Lord had brought 
upon him : every man also gave him a piece of 
money, and every one an earring of gold. So 
the Lord blessed the latter end of Job more than 
his beginning : for he had fourteen thousand 
sheep, and six thousand camels, and a thousand 
yoke of oxen, and a thousand she asses." — Job, 
chap. xlii. 

But from the most remote ages we find that 
gold and silver were considered to be of consider- 
able importance. In the thirteenth chapter of 
Genesis, we find, " Abraham was very rich, in 
cattlsy in silver^ and in goldP And there is no 
doubt but they had also a certain standard of 
weight for that which passed current among them 
as money ; for when Abraham purchased the field 
of Machpelah of Ephron, the Hittite, " Abraham 
weighed to Ephron the silver, which he had named 
in the audience of the sons of Heth, four hundred 
shekels of sUver, current money with the mer- 
chants." Gen. xxiii. So abundant were gold and 
silver in the days of King Solomon, " that all his 
drinking-vessels were of gold, and the vessels of 
the house of the forest of Lebanon, were of pure 
^old; none were of silver; it was nothing ac- 
counted of in the days of ^oVomou?^ ^^ kiA ^^ 
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king made silver to be in Jerusalem as stones.'^ 
1 Kings, X. These are convincing proofs that the 
nations of remote antiquity were in possession of 
an abundance of gold and silver, which was chiefly 
brought from Asia, Nubia, Ethiopia, and Thrace. 
We have, however, no historical evidence to prove, 
that, in these early ages of mankind, they used 
coined money — this belongs to a much later 
period in the history of the world. But the an- 
cients must have carried commerce and the arts 
to a considerable extent : for we find that Solomon 
made a navy of ships in Eziongeber, to fetch 
gold from Ophir ; " linen, yam " is also mentioned, 
and was sold to the ^^ Mng^s merchants at a 'priced'* 
1 Kings, X. 

It is stated by ancient writers, that silver was 
first coined at JEgina^ b. c. 869 ; but some affirm, 
that it was the Lydians vfhojirst put a stamp upon 
silver. 

Silver was not coined at Rome till B. c. 269, 
just before the first Punic war. The Greeks ob- 
tained their silver from the mines of Laurion; 
and the Bomans obtained theirs from Spain. 

The Bomans had no coins but copper or bronze 
till the year I have mentioned above : sixty-two 
years after this, gold was coined amongst them. 
This was not the case with the Greeks, for they 
had very little copper money in early*times, silver 
being their universal currency. 

It is the custom now to stamp money with the 
bead of the sovereign ; but iix foxmex ^ia\^^ ^^^^ 
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Bomans stamped their early copper coins with the 
image of cattle, whence it was called pecuniay from 
the Boman word pecus, which signifies cattle. 

There is no certainty when gold was first 
coined in Greece, but it is mentioned as early as 
406 years before Christ ; and most of the gold 
money previous to that time in Greece, appears to 
have been brought from Persia and Macedonia. 

The oldest coins of the Hebrews were mostly 
of copper, and were struck under the dominion of 
the Maccabees, 150 years before Christ. 

We now come to the notice of coins in our own 
country. Julius Csesar, who wrote in the camp 
as well as fought in the field, about two thousand 
years ago, in speaking of the Britons, says, that 
that they had no coined money, but that they used 
small pieces of copper or metal of a certain weight 
Some, however, affirm that the early Britons 
used metal rings, several specimens of which have 
been found made of bronze, silver, and gold; 
several of these have been weighed and found to 
contain correct multiples of the pound Troy; 
which strengthens the opinion that the pound 
Troy was in use among the ancient Celtic nations 
who had also their unsha, to correspond with our 
ounce. 

I have already mentioned to you that rings 
were presented to Job, which it is probable were 
a representation of money. * There is, however, 

* At a meeting of the British Archieologieal Society held in 

April, 1846, numerous specimens of ring money, in gold, silver, 

brass, and iron were laid on the tab\«, -wYiftt^ Vt "^na iftax«l th«t 
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no doubt but ooins existed at a very early period 
in England, yet tibero is mo certainty whetbec 
they passed current aa money ; there are several 
speeimi^ns of iliese coins now in existence^ which 
are iQl|>re86ed With figures of horses, oxen, pigs 
and slteepi imd some of cattle, with an ear of 
com «n one side, and on the other the bead of 
eoi^ibyiil personage. Many of these coins have 
on ibem legends in Bomancharacters ; many have 
the name of CuNOBEiiiNUS, at full length, or 
abbreviated : this person is said to have lived in 
the time of Augustus Caesar. 

The earliest of these coins is one which bears 
upon it the letters Sego ; supposed to mean S£^ 
OONAXj whom Csesar mentions as one of the four 
Elentish Eangs. who attacked the camp of the 
Boman when he invaded Britain. Some bear 
the letters Camu and Camul ; supposed to mean 
Camulodunum, or Colchester, in Essex, the 
principal city of Ci^nobelinus, and remarkable 
for the great number of Roman antiquities found 
there. It was the birth-place of Helena, the 
mother of Constantino the Great, who overthrew 
the pagan religion of the Bomans and passed an 
edict for the observance of the Lord's day, and to 
refiram frpm w&rk on that day : he also set aside 
the cruel practice of compelling Boman convicts 
to fight with wild beasts. There is to this day a 

t)iM n^ money is represented is bieroglyplucptintLti^in Egy^t, 
and in one instance figures are seen weiglung thetamv^'^vas o^ 
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place in Colchester called ** Helen's Lane ;" and it 
is said that after the death of her husband she 
made a pilgrimage to the Holy Land, and foimd 
there a part of the cross on which our Saviour 
was crucified; and it is from this circumstance 
that the arms of Colchester consist of a cross 
bearing a crown on each side. You must excuse 
this rambling anecdote, Lavinia; but I thought 
it would amuse you to know that the mother of 
so great a man was an English woman, and it is 
probable from her hjB received much instruction 
that induced him in after life to become such an 
enemy to paganism, and so bold a defender of the 
Christian religion ; for we find that when he put 
to death Licinius, his sister's son, that Helena 
pleaded for him, and protested his innocence, 
showing the tenderness of a woman and the feel- 
ings of a mother. 

LAVINIA. 

I was not aware that we had any one in England 
who was connected so closely with those ancient 
Komans. 

CONSTANTIA. 

Perhaps not, my dear ; but small as our little 
island may appear when you look on your map 
and contrast it with China, America, and Bussia, 
you will find that, for nearly two thousand years, 
England has been prominently connected with all 
the mighty changes and revolutions of that exten- 
sive period, while her language m3L\i<e.T W^ra have 
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been made known to almost every habitable part 
of the globe. I shall now proceed to say some- 
thing more of English coins at a later period. 

The Romans, it appears, forbade the use of all 
money in Britain in the reign of Claudius which 
did not bear the Imperial stamp. At what time 
the use of Roman money ceased in England, his- 
tory gives us no account. The earliest coins in 
most kingdoms of Europe were pennies with a 
cross upon them. This was in those days a 
favourite device, and was frequently used when 
the signature of a name was affixed to any deed 
Or writing, the same as a person does now who 
cannot write at all. 

The early Kings of Kent in the sixth century 
had what is called sceattcB, or shot money ; next 
to this we have the penny, which appears in the 
laws of Ina, King of the West Saxons, who began 
his reign A. d. 688. The half of the penny was 
called helfpenige, and the farthing, or fourth part, 
a feorthing. These pennies were of silver, and 
were the principal money in circulation for several 
hundred years; brass pennies were not issued, 
except from the kingdom of Northumberland. In 
early times, the Archbishops had the power of. 
coining moneys, and each was allowed two moheyers 
whose names were placed on one side of the coin. 
These pennies were cut into halves and quarters. 
In the seventh century no person was allowed to 
buy any thing "above the value o5 txcent-jj pcumes^ 
except within a town, and in the -pr^aeti^^ ^^ ^^ 

I 2 
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dii^f xf^$ffi$tr9iU9 or two or xnorQ witpesses." And 
^^ 9one wer^ ^wed to exohaoge qi^e thing % 
anotjier^ except in the presence of the ^eriff^ th^ 
Mafspriest, or Lord of the MaA(>r. '* Aa<i " M luiy 
of ti)e people of Kent buy wj thjiiQig in th^ ^j <^ 
Londopy he must have two or thr^e honeirt men 
present at the bargain." 

We have the names of other coins mentioned 
<)f Afferent values as being in use among th^ 
ancients ; of these were the poimd^ the mark« the 
mancus, the ora, the ^hilling, the thrimsa, the 
scec^ttae^ the triens, the halfling, or halfpenny, the 
feorthing, or farthing, and the styca^ or half far-, 
thing; there is, however, much dispute aa to 
whether these were coins or pieces of money 
adjusted to a certain weight. About twenty-six 
years ago, a ploughman at Dorking, in Surrey, 
turned up a wooden box containing more th^n six 
hundred Saxon pennies, of the coinages of Ethel- 
wolf, the son of Egbert ; a great number of stycaa 
was also fotmd at Hexham, in Northumberland,, 
in a brass vessel, in 1832. 

There appears to have been a weight in use 
among the Saxons for coinage, consisting only of 
5400 grains, and from the pound of this weight 
were coined 240 pennies, which is the present 
nominal value of the pound. 

The shilling, among the i^ormans, was in the 
same relation as it is at present, 20 of which made 
one pound, and 12 pence one jdulling, The Saxons^ 
principally reckoned Idieir money by it ; ^id 
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though no Saxon shilling is knowA, if id the chief 
mode of calculation iii Dbmieddfty book^ 'Where it 
is of the same ralue as now. Biit th^ i&il£iig ap*- 
peaj*a: to haye been of the Vdia/6 of 4 pence ftt one 
time, at another, 6 pence, and ofixai amotfg^t the 
Sakons it passed for 16 pence, and 20 pence< 

Before coined 'dioney was much in tide among 
<nir luCkcedtorB^.thej adopted the rude method of' 
payiqg in ctiltlej and made laws to 6% the value of' 
certain AhimaJs : the following priced were £ited 
by a law of Bang Ethelred, in the ninth cell- ' 
tury: — 

£ 9. eU 

A ndan dir daV^ .<<<.<.. c^^.w.^ 10 

^ A hone •......,...•.. ..«•.....«..•... 1 10 O 

A mare or colt 10 

An ass or mule 12 

An ox 6 

A cow .- 5 

Aswiiie 13 

Apheep 1 6 

A goat t....i i4 2 

LAVINIA. 

But did the Saxons sell men as slaves? 

CONSTANTIA* 

l*am sorry to say it was a common practice 
among our ancestors in those rude times; but the 
Church, who reftised to receive slaves in payment 
for penanoes, used their utmost to put it down : 
but cattle were frequently bequeathed to the 
children of a deceased person ; for we read df a 
nobleman giving to his two daughters at his dsath. 
I 3 
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2000 swine ; another directs 200 swine to be 
given to two priests " for the good of his soul ;' 
and a third directs that a certain portion of land 
shall be given to the Church, provided that 200 
swine are fed for the use of his wife. 

When Lady de Braose had offended King John, 
by refusing to permit her son to be page to Isa- 
bella, his Queen, she repented of her conduct ; and 
to reconcile Isabella, she sent her 400 cows, and 
a beautiful bull, all of them white as milk, except 
the ears, which were red. 

LAVINIA. 

I have heard of persons burying money in the 
ground : is it not a very strange thing ? 

CONSTANTIA. 

In former times, my dear, there was not that 
security for property that we have now; and 
whenever our forefathers acquired money, they 
kept it in their own possession; but frequently the 
civil wars that were spread through various parts 
of the kingdom, induced many to bury their 
money, rather than allow their enemies to have it. 
In a town called Hadleigh, in Suffolk, a short 
time since. Archdeacon Lyall had some houses 
removed in order to rebuild them; and while, 
digging up the foundation, the men found a large 
number of coins of the reign of Queen Elizabeth, 
of Philip and Mary, and the intermediate reigns 
to Charles L, some of whose crowns and half 
crowns were in great perfeclioii. 
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In the village of Boxford, in the same county, 
there was found la^t year a large pot of various 
coins, chiefly of silver, on the premises of a Mr. 
5mith, who made the discovery while digging in 
the floor of his stable. 

. As it would take up too much of our time, 
Jjavinia, to give you a history of the coinage in 
every reign, you must be content by my giving 
you a list of coins, with their value, and the reigns 
in which they were issued. 

From the reign of William I. to Henry II., 
the silver penny was the principal coin in use. 
In the reigns of Richard I, and John, no coins 
were issued from the English mints, except some 
pence, half-pence, and farthings, which were struck 
in Dublin, while John was lord of Ireland. The 
silver penny was sometimes called a sterling.* 
• In 1257, King Henry HI. issued a gold coin 
weighing 2 silver pence, and was called the 
f * Gold pennicy^ and was to pass for twenty pence 
value. 

In 1278, Edward I. issued the silver gross, or 
groaty which means great penny, of four pence 
value, and the half-groat value two pence. 

In 1344, Edward IIL issued six different gold 
Qoins, — one termed the^onw, from its being first 
coined at Florence in 1252 ; it was distinguished 

* The name sterling was given both to the silver penny and 
the penny-weighty and is said to be derived from the Eosterlings, 
who were refiners from the Eastern parts of Gennatv^ v vcv^ -tiW 
Brst eataWished the standard proportion of sWvet, 'w^\V!^\ V«&\^«»:a 
m^ed sterling ever ainee the tim^ of the Saxons. 
Z 4 
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by two leopardd, and its yalue Wad 6 shillings; 
the half^orin had on it otl6 leopard $ and the 
quarter^florin wai^ distinguished by. a hefanefi 
Kobles of 6«. 8^: talue, or half ^ marky also, half^ 
nobles and quarter-nobles were issued by ' tWi 
sovereign ; tod though they are now only iUac ex- 
istence as curiosities of the antiquary, yet die kgu 
profession appear to prefer receiving the half*-nobl^ 
the noble, and the mark, in preference to our 
modem half crowns, crowns, and half sovereigns, 
as their <Aarges are chiefly made up of Edward's 
coins or some multiple of th^m ; certainly a wise 
practice to continue. The coins of this sovereign 
were the first which bore upon them the motto, 
Dieu et mon droit (God and my right), which was 
adopted in allusion to the claim upon the Frencjh 
crown. 

The marky although made use of in moneys of 
d€Count and bargains, is supposed to have been A 
Danish coin, and introduced into this country by 
the Danish settlers, as the first mention of it id 
made in a treaty between Alfred the Gredt and 
Giithrun the Danish chief, who was a powerful 
enemy to the king ; but at last he was converteJ 
to Christianity, and at the request bf Alfi^ 
was baptised: he received as his portion of the 
country all the eastern side of the kingdom, from 
the river Thames to the Humber, a.d. 878. He 
continued the faithful ally of Alfred for 12 years, 
when be died, tod is said to have been buried in 
the church of Hadleigh, m fexiffdlt^ ^\«!» ^2c«i 
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martyr, Rowland Taylor, preached, in the reign of 
Edward YL, and wad bitmed to death in the reign 
k4 Marjr, 1555* The mark was considered worth 
160 pttice, or two thirds of a pound ; which is still 
th^'l^^valueof it. 

' In 1466, Edward IV. slanick two new gold 
coins called angelsy and angelots, frotn the figure 
of Michael the Archangel^ and the dragon on it ; 
they were to pass instead of nobled and half 
nobles, but they were greatly inferior to them in 
ireAl worth, till Henry YL made them eqtial to 
tbehr former TalUd, lindei* the name of tyaly which 
he made to pass for 1 Otf< each } and angeU of 6#. %d* 
with their divisions of half and quarter. 

King Henry YII. was the first who coined 
MhiUingsy in the year 1504. There had been pre*- 
vkms to this time a denomination of money called 
thJel ^hUlinffy but no coins existed of that amount 
among the Saxons ; they had their great and kss 
idUmg^ thd former worth about Is. 2d. of our 
moiiey, and the latter worth about 8^^. ; no coins, 
however, of that name ha£l ever been found of the 
SozibiL or later tinies. The shilling of King 
Henry was at first called the large groat i and 
afterwards tedtoons (from the French word teste 
or tite^ the head, from its having on it the h^ad of 
the King). This was the first silver money that 
we find the arms of the sovereign upon. 

In this xieign were coined HiQ.Rose Itialy or 
Double Rose Noble in 1485, from tVift instorj 
^i$med bikt Bkbaxd JIL 4t .tba \iattle ^ ISim- 
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worth-field, called the Battle of the Roses. The 
double rose was valued at 20^. ; there was also 
half-sovereigns and double sovereigns; jvnd he 
coined George nobles of the value of 6s. Sd., and 
forty penny pieces. The George noble received 
its name from its having on the reverse St. George 
killing the dragon. 

King Edward VI., was the first English King 
who coined crowns, half-crowns, and sixpences for 
circulation, and he coined a treble sovereign. 

In Queen Elizabeth's reign she coined what are 
called port'CuUis dollars for the usq of the East 
India Company, worth 4*. 6c?. each. 

King JainesL, coined pieces in gold of the respec- 
tive values of lO*., 5s. j and 2s. 6d.y called angels, 
half-angels, and quarter angels; he also coined 
in gold 205. pieces, called units ; the double crown, 
value 19^. ; the Britain crown, value 5s, ; and the 
thistle crown, value 4^. ; and the half-crown^ value 
2^. 6d. ; he next issued rose-rials, at 30^, each ; 
spur-rials, at 15^. King James was the first to 
issue copper coinage in 1613, for general use, con- 
sisting of farthings instead of those small tokens 
which were made of lead and copper, and which 
shopkeepers and tradesmen in most towns made 
use of for their pajrments, each individual having 
one of his own, marked with his name and the 
description of trade which he followed, with the 
date of the year. I have seen some of these tokens 
made in brass, copper, and silver. 

Oliver Cromwell bad pi<^Qie» Aiwvxi^ m,%<M 
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worfh 50*. In the reign of Charles I., during 
his wars with the Parliament, pieces of money 
were issued of nothing more than bits of silver, 
with some rude sketch of a castle, or camp, upon 
it;. these were called siege-pieces or obsidional 
money. 

In the year 1662, the new gold coin called the 
guinea, was first struck ; and received its name 
firom being made of the gold brought from Guinea, 
by the African Company. On the coins of 
Charles II. the head was made to look to the left, 
the opposite direction to that in which his father's 
was placed ; and ever since that period it has been 
the custom of changing the position of the head 
of the sovereign every reign. 

In 1678, Charles coined farthings of tin, with 
only a small piece of copper in the middle. It 
was in this reign that the figure of Britannia 
seated, as holding dominion over the sea, having 
in her right hand an olive branch, and in her left a 
spear and a shield, first appears on the copper 
coinage. It is said to have been modelled from 
the celebrated beauty. Miss Frances Stuart, after- 
wards Duchess of Richmond. Charles also coined 
double guineas, and five-guinea pieces. 

In the reign of William and Mary there were 
gold coins, called five-pound pieces, and forty- 
diilling pieces. 

The coins of George I. are ijie first on which^ 
the motto, t'idei defensor (Defender o? tV^ISiV^iV 
appears; Bometimea only the letteia Tf,T>* «§-- 
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pear. In 1717, he issued, for the first tiine, 
quarter guineas. 

George III. coined seyen-ehilling pieces in 
1797, but these, and the guinea, were gradually 
withdrawn from ciroulation in 1815, when tht 
sovereign and half sovereign were coined. 

Nothing particular has occurred front that 
period to the present time, in the history of tmr 
coinage, Lavinia ; therefore I shall now leave this 
part of the subject, and refer to 6ome other matters 
connected with money, that may prove interesting 
to you. 

The small pieces of money coined in silver such 
as the sllvfer four-pence, three-pence, two^penee, 
and penny, are often called Maundy money, sO- 
named from the mounds or baskets, in which the 
gifts were formerly contained that were distri- 
buted amoilgst the poor, at Whitehall, on the 
Thursday before Easter. It was also called Skere 
Thursday, as men 6n that day would " shere theyr 
hedes, and clyp theyr berdes, and so mlike then 
honest against Eastre-day." It was customary On 
tins day to give to as many poor men and wome4 
ds the king was yedrs old, a quantity of m^at, ale^ 
and wearing apparel ; and to each a little leatheni 
bag containing a silver penny, twopenny, and a 
three-penny piece, and diillings. Formerly, the 
Elings performed the ceremony of washing the £M 
of twelve poor ^len, and the Queen thoae of 
iiwelvB poor women, in imitation of oUr Semwmf 
humiliij, of waehing tlie £ee\ qS\^ QAa«i?i^v> \ra^ 
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King James II. was the l^st who perf(n*mo<l tbii 
office in person, 

GQie custom of th^ Maimdjii i^ very m/fimii 
and is said to have been adopted i4 t^e tim^ of 
Ai^ustine. ; A eurious account of it i^ ffiven in 
tbe '^ Household Book " pf the Eaxl of Noifthum'- 
b^riand^ began in 15 12^ when it 9^f&% '^ a;ll 
miina: of things yerly yeven by my lorie of hi^ 
maundy, ande my laidia, and bis lord^bippi's 
ohildej^n.'' 

Th^ word itself is derived from the Sasxm 
JUkridi a handrbafiket ; the term is but little u^^d 
in the present day, except among the milkn)ai43 
in flome of the rural districts, wher^ they «pply 
it to the basket in which they wny th^ir butter 
to market; and which tb^y always call the 

When our present youthful and gracious Queen 
Victoria came to the throne, in consequence of 
iier being very young, she distributed alms amQng9t 
those whose names were on the list, tmd ^ve tO 
the men and women £2 lOs. each, and 18 silver 
penmes (being the age of the Queen), with many 
ttrtides of elothing. In the year 1843, lier 
charilaes were extremely liberal. In Passion 
Week, at Whitehall, she relieved above 800 poor 
aged and infirm individuals, many of whom had 
'lived in very good circumstances ; some of these 
were above 90, and one. 100 years old, each re- 
ceiving 5s. The royal Gate-alms were also giveu 
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to 168 persons, at 135. each. On the Thursday 
the alms were distributed amongst the Maundy 
men and women, 24 of each (bemg the age of the 
Queen), the yeomen of the guard attended in 
then' ancient costume, and formed a procession 
from Scotland-yard. One of them carried a gold 
shield, whioh contained the ahns. The clergy, 
gentlemen, and choristers of the Chapel Boyal 
attended. The very Hev. the Dean of Carlisle, 
attended by Mr. Joseph Hanley, Secretary and 
Yeoman of the Almonry, and two assistants, with 
six children from the National School of the 
Parish of St. George. After each person had 
taken his proper station, the afternoon service 
commenced, with lessons and prayers suitable to 
the occasion ; between each anthem, the women 
had £l \5s,y and their woollen and lineu clothing, 
with shoes and stockings. Both men and women 
received each a red purse containing £2 lOs., and 
a white one containing 24 silver pennies, that num- 
ber being the age of her most gracious Majesty. 

Such is the nature of the Maundy custom^ 
Lavinia ; and the liberality of our Sovereign shows 
the good feeling and consideration which she en- 
tertains for the aged and destitute of her Bubjects. 
The Archbishop of York is Lord High Almoner. 

LAVINIA. 

How much I should like to see the ceremony 
/leiformed \ 
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CON8TANTIA, 

Well, perhaps at a future time you may have 
the opportunity ; but you must turn your atten- 
tion a little longer to the subject of money. 

We h3.ve ahready spoken of coined money, after 
the increase of trade among mankind in different 
parts of the globe. Modem times have demanded 
a different mode of paying money to that of pay- 
ing in the coined metals, and have substituted for 
it the use of paper money, such as Bank-notes, 
promissory notes, and bills of Exchange, from one 
<50untry to another, and between individuals in 
our own country. The first of these are issued 
only by persons called bankers, but the latter may 
pass amongst all private persons in trade. The 
person who draws, or orders payment of a bill of 
exchange, is called the drawer ; and the person to 
whom the order is addressed, the drawee. If a 
person in France draws a bill upon another in 
England, it is a foreign bill ; but if the drawer 
and drawee both reside in England, it is an inland 
bill. 

LAVINIA. 

I do not understand what can be the form of 
these bills or promissory notes. 

CONSTANTIA. 

You have seen, my dear, a Bank of England 
note. That is one form of the promia^orj-xii^Xi^) 
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and those wlio issue these notes, promise to pay 
4>n demand the value of th^n^ in gold or silver, 
whp^ver ms\>j be their amount* 

The. ^romisQorj note among tradesfm^ i^ pf th^ 

iClOO London, May 9, 1846. 

I promise Ui p^y to James Henderson, or ord^, t^ (mm of 
One If undred Pounds on demand, for value received. 

William Bradpibld. 

The following is the form of an inland Bill of 
Exchange : — 

^5Q London, April 16, 1846. 

Two months after date, pay to me or my order the sum of 
Fifty Pounds, for value received.* 

Charles Walters. 
To Messrs. Hargrave and Co., 
Mgn;)i^ts^ jiondon. 

But ^ these things are not vejy important tip 
you, it is wt wcessary to say inueh »bmt the» 
hone. It ip a niatter of uncertainty whi^ or Iq^ 
whont this mode of transacting business W9» firat 
ad^t^d; some ascribe it to the Lombards in 
Italy -r- others, to the Jews; but most likely 
written orders to pay money at first suggested the 
convenience and security of adopting a certain 
rule. I will give a copy of two bills that a friend 
of mine sent to me, which he copied from a work 
written by a German, which shows they were used 
several hundred years ago : — 

* A bill of exchange has the name of the person who has to 
pay the amount Written across the fac^ of it, and wb«re it is pay- 
able ; this is .called ** accepting ** it, and the drawer writes bis 
name on the back, which is called <* indor^g " it. 
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Al noxoe di Dio, Amen. 
A di xzni Aprlle 1404. Pagate per questa prima di Camp : 
iusanza k Fiero Gilberto e Hero Olivo scuti Mille k sol X 
Barselonesi per seuto i quail scuti mille sono per Cambio che 
Giovanni Colombo k gross! xxii di g' scuto & pag. k Nostro 
Conto & Christ o vi guardi. 

Antoni Quarti Sal de Bruggias. 
Franc, de Prato& Comp., 
a Barcelona. 

Al nome di Dio, Amen. 
A dl XVIII di Magic 1404. Pagate per questa prima di Camb : 
a usaoza a Piero Gilberto, & k F. de Scorpo, scuti Mille de 
Felippo a sola Barselonesi per scuto & pag : a Nostro Conto & 
Christo vi guardi 

Francisco de Prato Ant : Quarji Sal 

& Comp. de Bruggias. 

k Barselona. 

I shall give you some little account of how the 
standards of gold and silver are regulated, and 
that must finish our history at present. 

When coins are struck at the Mint, a sample of 
them is reserved in a box called the Pix, to be 
compared with a standard piece which is kept in 
the Exchange for the occasion. There is a great 
deal of ceremony on this occasion, and it is called 
the trial of the Fix, and is performed with great 
exactness in the presence of the Privy Council, 
the officers of the Mint, and a jury of the Gold- 
smiths' Company. 

All articles, whether gold or silver, which are of 
the money standard, are marked with a lion. The 
new gold standard is marked with the number 18, 
and the new sterling with a lion's head, and thfe 
figure of Britannia. 

All articles of standard quality tWX, «t^ e.'K^'iJsJ^'^ 
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of bearing a stamp haye also the initials of the 
maker's name, the arms of the Assay Office on 
them, and a letter for the date. The ktter of the 
Goldsmiths' Company shows the date, by beginning 
the letters of the alphabet from 1796 progressively, * 
to 20 letters; thus, 1816 is known by IT, and 
then commence again. The mark of the Gold- 
smiths' Office is a leopard's head; the Assay 
Office of Edinburgh, a thistle ; of Dublin, a harp ; 
of Newcastle, three castles ; of Sheffield, a crown; 
and of Birmingham, an anchor. 

We must now begin to think of setting about 
our figures in good earnest, Lavinia ; but I hope 
that these little digressions have not been lost 
upon you ; for seeing your desire at the first was 
to profit by what information I could afford, I 
have been rather more desirous of devoting to you 
a greater share of attention, and to add pleasure to 
your instruction. Your mamma is waiting to take 
you out in the carriage with her to Hampton, 
therefore to-morrow morning we shall see what 
can be done to increase your progress in arithmetic 
Farewell. 
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CONVERSATION XV. 



ON COMPOUND ADDITION. 



CONSTANTIA. 



Compound Addition is a rule by which you add 
together numbers and quantities of different deno- 
minationiB ; and I suppose, as you have acquired a 
correct knowledge of all the tables I have ^ven 
you, that we may now proceed to the examples 
which come under each one of them. 

SuLE. — Place down farthtnffs under farthinffSy 
pence under pence, shillings under shillingsy and 
pounds under pounds ; then add the farthings or 
lowest denomination, and divide the sum by as 
many of the same name as make one of the next 
greater 'denomination ; put down the remainder 
under this row, and carry the quotient to the next 
higher denomination, and proceed thus through all 
the denominations to the highest, which add up 
the same as in Simple Addition. 

X 2 
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Examples. 
0) 



£. 


». 


d. 


124 


16 


9* 


321 


10 


5\ 


416 


12 


3J 


242 


17 


9 


17 


15 


3J 


95 


12 


6 


jei219 


5 


_li 



In adding the aboye, there are 10 farthings in 
the first line, which I divide by 4, because 4 far- 
things make a penny, the next higher denomina- 
tion, the remainder is 2, for which I place down 
one half-penny, and carry 2, which is the quotient 
to the pence which contain 37 ; I then divide 37 
by 12, because it makes one shilling in the next 
higher denomination, and one remains; this I 
place under the pence, and carry 3 to the shillings: 
and so on with the rest. 

(2) (S) (4) (5) 

£ s. d. £ s. d. £ s. d. £ s. d. 

419 16 3J 910 15 7J 310 17 lOj 634 12 9 

174 12 5\ 423 16 5\ 423 15 4^ 122 IS 4J 

243 17 sl 217 18 llj 762 19 2^ 307 16 9\ 

610 10 03 372 13 9i 593 11 lOj 218 19 54 

342 12 dl 604 12 3^ 179 19 $1 342 16 3 

403 15 2J 123 11 lOi 247 13 7\ 111 11 9^ 

796 19 8J 745 16 2i 109 16 9| 204 14 6 

117 13 1]| 352 13 9{ 200 13 5^ 840 12 8 





(6) 


(7) 




(8) 




• (9) 


£ ». d. 


£ 8. 


d. 


£ », 


d. 


£ «. d. 


412 17 34 


731 12 


3 


400 12 


3 


839 IS 44 


i'04 12 2 


417 6 


5 


763 15 


2 


143 12 3 


437 14 9^ 


609 12 


3 


132 15 


4 


604 16 9 


206 16 5 


142 15 


4* 


173 19 


H 


8S5 IS 10 


415 11 10 


754 13 


94 


405 12 


el 


617 17 H 


yj:^ 15 7Jj 


663 16 


8 


379 18 


SK 


423 lOj 


163 12 4J 


198 15 


iH 


1"26 \\ 


^\ 




109 16 6 


812 19 


_L1 


2\4 \5 


\Q\ 
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(10) A GROCER'S BILL. 

Mrs. Wilmott, 

Bought of Edward Jonesy May 16. 1843. 

«. d, £ 8. d. 

8 lbs. Raisins at 7 per lb. O 4 8 

15 lbs. Currants at O 6| — O 8 Ij 

19 lbs. Sugar I at 6 — 6 

2 Loaves of Sugar, wt 36lb8...at 9 — 17 
13 lbs. Rice at 3 — 3 3 

5 lbs. Black Pepper jit 2 — 10 

8 ois. Cloves at 1 2 per oz. 9 4 

Amount ' 

(11) A SILKMERCER'S BILL 

Miss Wallack, 

Bought of Swan and Edgar^ June 10. 1843. 

«. A £ 8. d, 

gyikofSilk at 4 6 per yard 2 6 

12 yds. of Figured do at 9 4 — 5 12 O 

16 yds. of Sarsenet at 2 5 — 1 18 8 

11 yds. of Satin at 7 6 _ 4 2 6 

3 Soarfr, embroidered at 5 3 each 15 9 

10 yds. of Genoa Velvet at 16 4 per yard 8 3 4 

12 yds. of Groa de Naples at 4 8 — 2 16 

Amount 



(12) A MILLINER'S BILL. 

Miss Adams, 

BomgfU of Jane Stamford, June 16. 1842. 

8, 

15 yds of Ribbon at 2 

3 pairs of Kid Gloves at 2 

2 doc Silk da at 2 

3 Indian Fans at 17 

16 yds. of fine Pillow lace at 3 

5 pieces of Bobbin ; at 

lOpieoBSofTape at 



d. 




£ 8, 


d. 


3 


per yard 


I 13 


9 


6 


per pair 


7 


6 


3 


— 


2 14 





6 


each 


2 12 


6 


2 


per yard 


2 10 


8 


8 


per piece 


3 


4 


2i 


— 


2 


I 



Amount 



K S 
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(13) A CHEESEMONGER*S BILL. 

Ma. Tatlob, 

Bought of Gumey and Co., April 10. 

8. d, £ 

24 lbs. Gloucester Cheese at 7 per lb. 

1 Cheshire do. wt. 28lb8. at 9 — 1 

4 firkin of Butter at 11 — 1 

19 lbs. of Bacon at TJ — 

7 lbs. Cambridge Butter at 1 2 — 

8 lbs. Cream Cheese at 1 1 — 8 8 

5 dot Eggs at 10 per do*. 4 2 

Amount 



1843. 


«. 


4, 


14 





1 





5 


8 


11 


101 


8 


2 



(14) A LINENDRAPER'S BILL. 

Mas. MoROAK, 

Bought of Thomat Sewdl, December 15« 1843. 

8. d, £ a, d. 

60 yds. of Calico at 7^ per yard 1 17 6 

18 ells of Holland at 2 per ell 1 16 

12 Damask Napkins at 2 9 each 1 IS 

10 yds. of Cambric at 7 S per yard S 12 6 

9 yds. of Jacconet Muslin at 1 9 — 15 9 

14 yds. of Canvas at llj — 13 5 

10 yds. of Flannel at 1 9 — O 17 6 

Amount 



(15) A BUTCHER'S BILL. 

Mr. Johksow, 

Bought of W, Davidton. 

1842. «. d 

Mar. 3. Leg Mutton, wt 9| lbs. at 7| per lb. 

5. Quarter Lamb, wt. lOlbs. at 1 1 — 

9. Shiver Beef, wt. 29| lbs. at 8 — 

14. Fillet Veal,wt. 12lbs. ...at 10 — 

15. 3 lbs. Beef Suet at 8| — . 

22. Leg Pork, wt. 13| lbs. ..at 6^ — 

29. Sirloin Beef, wt 20 lbs. at 7 — 



£ 


t. 


d. 





5 11) 





9 


2 





19 


8 


10 








2 


It 





7 


31 


11 


8 
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(16) A BAKER'S BILL. 

Mr. Salmok, 

Bought of Samud Piper, 

1842. £ s, d, 

Feb. 4. 1 Peck of Fine Flour 3 4 

— 1 Fine Loaf. ^ 10 

12. 1 Peck of Bran S 

17. 1 Bushel of Fine Pollard 2 

19. Paper of Biscuits 10 

20. Baking Tarts 5 

— Cakes 7 

Amount 



(17) A GREENGROCER'S BILL. 

Mrs. Edwards, 

Bought of John Raymond, 

1842. £ s, d. 

Mar. 3. Onions 9 

4. 1 cwt of Potatoes 4 6 

8. Herbs and Celery 12 

16. Broccoli and Spinach 2 

June 19. Strawberries 9 

23. Apples and Gooseberries 3 5 

27. Cucumbers 8 

Amount 



(18) A Bia of CoBh Paid to different Tradesmen at the end 
of the Week, 

1843. £ s. d. 

Feb. 12, Baker's Bill 19 10^ 

Butcher's do 1 3 8^ 

Greengrocer's do. 10 11 

Cheesemonger's 5 7^ 

Grocer's do 1 10 9 

Linendraper's do. 14 6J 

Shoemaker's do. 2 1 4 

Milkman's do ^ ...%••• O <^ <^ 

IC 4 ■ 
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EXAMPLES IN TROY WEIGHT. 

(19) (20) (21) (22) 

lb«. oz. dwt. OK. dwt. gn. ok. dwt. gis« lbs. os. dvt. gn. 



1 7 9 


7 13 12 


7 10 12 


7 10 12 10 


4 4 17 


6 10 14 


6 11 11 


3 4 16 13 


6 10 11 


9 12 17 


5 16 11 


3 7 12 11 


4 4 15 


4 16 13 


4 17 10 


1 1 18 6 


73 4 19 


7 11 14 


1 12 16 


3 11 16 12 


8 10 13 


6 19 12 


9 16 19 


9 8 19 9 


4 5 12 


7 13 6 


8 14 16 


7 11 12 8 


6 8 6 


5 9 8 


9 4 8 


3 4 13 11 



EXAMPLES IN AVOIRDUPOIS WEIGHT. 
(23) (24) (25) (26) 



tons 


icwt. 


qr. lU. 


tons cwt. 


qr. Ita. 


tons cwt. 


qr. lbs. 


qr. lb. 


oz. drs. 


7 


11 


1 16 


8 16 


3 19 


6 


12 


1 16 


4 14 


10 10 


1 


12 


3 11 


5 12 


1 18 


5 


4 


2 14 


4 14 


11 9 


3 


4 


1 17 


3 16 


3 19 


3 


9 


3 13 


6 11 


8 3 


3 


I 


2 12 


2 19 


1 12 


4 


3 


10 


9 10 


S 5 


7 


11 


1 11 


8 14 


2 9 


8 


4 


1 19 


2 8 


5 4 


6 


3 


2 13 


7 6 


3 


7 


2 


2 16 


1 16 


4 6 


3 


1 


2 20 


5 18 


16 


6 





1 23 


6 13 


7 2 


4 


4 


3 26 


4 6 


2 12 


5 


3 


3 15 


3 9 


14 13 



EXAMPLES IN APOTHECARIES* WEIGHT. 



(27) 




(28) 








(29) 


lb. 3 3 3 prs. 


lb. 


5 3 


3 gr«. 


lb. 


5 


3 3gri. 


17 6 15 





3 7 


2 19 


7 


3 


1 2 II 


7 10 3 1 6 





1 2 





6 


2 


7 I 14 


12 4 1 


4 


6 


2 4 


3 


7 


2 1 11 


7 10 3 1 6 


7 


1 3 


1 


1 


3 


1 


17 6 15 





1 2 


6 


2 


1 


2 2 16 


13 12 


7 


S 4 


I 2 


1 


3 


1 2 1 


3 11 7 2 19 


6 


1 1 


2 8 


4 


3 


6 18 


4 3 4 13 


8 


5 3 


1 


7 


3 


2 1 14 
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EXAMPLES IN CLOTH MEASURE. 



(30) 






(31) 


(32) 




C 


53) 




jdM. VB. 


ab. 


S.E. 


qn. 


nlM. 


B.FI. qn. 


nla. 


E.F1. 


qn. 


nU. 


14 1 


2 


63 


4 


3 


512 5 


3 


421 


2 


3 


74 2 





24 


3 


2 


608 3 





18 


3 


2 


44 S 


1 


17 


2 


1 


403 2 


1 


69 


1 


1 


74 1 


2 


18 


1 


2 


127 1 


2 


153 


1 


1 


49 S 


1 


15 


2 


1 


608 


2 


214 


2 


2 


74 1 


S 


34 


3 





513 3 


1 


602 


1 


2 


32 


8 


42 


2 


3 


249 4 


2 


194 


2 


1 


16 2 


6 


19 


3 


1 


805 2 





83 





3 



EXAMPLES IN LONG MEASURE. 

(34) (35) (36) (37) 

OBi. tax* flur. pb. jda. pla. ji». ft. ft. in. t 



74 


1 


7 


47 32 


5\ 


73 


5\ 


2 


64 


9 


1 


14 


1 


6 


24 17 


^ 


25 


^ 


2 


IS 


8 


2 


63 


2 


3 


37 18 


n 


42 


3 


1 


14 


5 


1 


70 


1 


7 


86 24 


3 


16 


4\ 


1 


17 


4 





69 


2 


3 


91 32 


^ 


39 


2J 


2 


43 


10 


1 


15 


2 


6 


25 15 


2 


42 


^ 


1 


18 


9 


2 


24 


1 





38 10 


1« 


16 


3 


2 


25 


7 


1 


39 








43 


3 


32 


n 


1 


14 


3 


1 



EXAMPLES IN SQUARE MEASURE. 
(3«) (39) (40) (41) 



26 


3 31 


12 


1 11 


26 


1 36 


34 


1 14 


11 


I 7 


17 


3 14 


13 


2 22 


74 


2 19 


IS 


2 12 


26 


1 11 


23 


8 13 


18 


1 14 


17 


2 11 


21 


3 14 


36 


2 28 


47 


2 24 


16 


I 12 


91 


1 16 


22 


2 33 


74 


1 18 


24 


1 21 


62 


3 27 


19 


19 


64 


2 14 


26 


2 19 


74 


1 12 


33 


3 16 


73 


3 19 


53 


I 8 


83 


3 16 


17 


2 24 


\\ 


% ^^ 
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EXAMPLES IN WINE MEASURE. 
(42) (43) (44) (45) 

• hhd. 1^ pan. 1^ qU. tier. gls. qtt. gls. qts. f 



22 


S 


62 


29 17 


2 


39 31 





14 


2 


1 


34 


2 


30 


86 19 


1 


86 26 


1 


52 


3 


1 


71 


1 


17 


43 62 


1 


15 15 


3 


16 


1 





68 


3 


24 


17 15 


3 


29 11 


2 


18 


2 





25 


1 


18 


35 17 


1 


10 18 


1 


73 





1 


53 


1 


19 


42 13 





37 34 


1 


15 








61 


2 


60 


29 12 


2 


63 22 


2 


43 


1 


1 


50 


2 


53 


65 18 


S 


40 17 


1 


17 


2 






EXAMPLES IN ALE AND BEER MEASURE. 
(46) (47) (48) (49) 

tar. fir. gls. tar. ft. riL hhd. gal. qt. hhd. gal. qt. 



37 


3 


6 


82 


2 


5 


29 42 


1 


54 41 


2 


42 


2 


7 


61 


1 


4 


86 16 





32 37 


1 


16 


1 


4 


54 





3 


42 39 





46 28 


3 


29 





3 


32 


1 


6 


17 18 


1 


51 17 


1 


18 


1 


2 


16 


3 


2 


38 50 


2 


15 10 


2 


35 


3 


1 


81 


2 


7 


55 31 


3 


10 12 


2 


46 


2 


6 


59 


1 


1 


79 49 


1 


93 14 


1 


29 





5 


80 


1 


4 


84 32 


2 


36 15 






EXAMPLES IN DRY MEASURE. 

(50) (51) (52) (53) 

ch. bu* pk. cfa. qr* dL qr. U. pk. ic oh. U. 

14 29 2 19 1 3 49 6 3 74 18 35 

61 17 3 24 S 1 32 1 2 37 19 32 

29 16 3 34 1 2 12 7 1 19 17 10 

.S4 14 1 54 54 5 47 16 9 

64 15 1 16 2 1 36 4 39 IS 34 

28 28 23 2 17 3 i 74 12 9 

41 31 1 17 1 2 23 5 3 68 18 3 

'JS 32 S 18 1 2 29 6 9 38 15 10 
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EXAMPLES IN TIME MEASURE. 





(54) 


(55) 




(56) 


(57 


sn. 


m. wk. 


m. wk. 


d«. 


dc tas. m. 


hn.miiuMe. 


14 


S 1 


64 3 


5 


29 23 59 


47 59 59 


29 


7 6 


85 2 


6 


32 22 48 


86 48 48 


68 


5 5 


58 1 


4 


61 17 39 


73 37 31 


32 


6 4 


63 3 


3 


75 16 27 


35 16 29 


45 


10 3 


92 


2 


83 14 55 


49 11 16 


96 


5 2 


75 1 


5 


91 11 50 


62 12 52 


84 


8 


66 2 


2 


19 18 39 


55 10 47 


78 


4 4 


35 3 





64 22 34 


49 24 44 



Promiscuous Examples for Exercise. 

58. I am indebted to A. 417/. \%s. Ad. ; to B. 
1251 17*.; to C. 294Z. 17*. 6Jc?.; to D. 309/. 
18*. 5d.i to E. 100 guineas^ and to F. 90 crowns, 
what is my whole debt ? 

59. If I send my servant to market, and she . 
lays out in sugar 11. As. lOcL ; in butter, 19*. 7d. ; 
in tea, 1/. 10*. ; in meat, 12. 3*. 7d. ; and pay the 
tax-gatherer 47. 13*. 6d. ; what is the amount of 
her outlay ? 

60. The value of silver coined from 1816 to 
1840 inclusive, was in crowns, 462,476/. ; in half-^ 
crowns, 3,929,804/.; in shillings, 5,082,264/.; in 
sixpences, 1,458,114/. ; in fourpences, 177,062/.; 
in Maundy-money fourpences, 1,012/.; three- 
pences, 892/. ; twopences, 742/. ; pence, 897/. 

61. A lady leaving England for the purpose of 
visiting Earis and Bome, wishes her how^^ks^^^^^T 
to collect the bills of the various \,i^<^^tci^tl\a 
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whom she is indebted and discharge the same, 
when she finds that she owes the butcher, 79/. 
16^. 5d,; the baker, 31/. 11*. Sd.; the brewer, 
17/. 4*. 6d.; the wine merchant, 125/. 17*. 4(/. ; 
the corn chandler, 22/. 1*. 8d, ; the grocer, 75 
guineas; the cheesemonger, 29/. I6s. Sd,; the 
jeweller 18/. 10*.; for rent, 120 guineas; for 
taxes, 22/. 5s. lOd.; servants' wages, &c., 
74/. 19^. 6d. ; she wishes to leave for sundry ex- 
penses during her absence, 50/. with the house- 
keeper, and to cany 300 guineas with her for 
travelling expenses; what sum must she draw 
from her banker to meet these demands ? 

62. The following branches of the revenue for 
the year ending April 5. 1843, in Great Britain, 
amounted to the undermentioned sums : the Ex- 
cise, 1,767,373/.; Stamps, 1,593,126/.; Taxe& 
.142,698/.; Property-tax, 1,885,232/.; Post-office, 

144,000/.; Crown Lands, 35,000/. ; miscellaneous, 
541,556/. ; what was the total amount ? 

63. Opium, an intoxicating drug, made from 
the juice of white poppies in Turkey, Persia^ and 
India, is sold to a great extent by British mer- 
chants in India, to the Chinese. In 1837 and 
1838, the amount in dollars from the following 
places was as under: — Patna, 7,777,916 dollars; 
Benares, 1,731,688 dollars; Malwa, 3,995,026 
dollars ; what was the total amount ? 

64. The value of goods imported into Ghreat 
Britain and Ireland as calculated from Govern- 
ment Reports, were in the followii^ years as 
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under: — 1834, 49,952,55U; in 1835, 
49,362,811Z.; in 1836, 48,911,542/.; in 1837, 
57,737,301/.; in 1838, 54,737,30U; in 1839, 
61,268,720/. ; what was the whole amount of 
these imports ? 

65. A person borrowed a sum of money, and 
paid it in various sums as follows:— at one time 
60 guineas^ at another, 105/. 10#., and the re- 
mainder 25/ ; what sum did he borrow? 

66. A person had a cask of wine which he pur- 
chased of a friend, without knowing how many 
gallons it contained ; therefore, he determined to 
be particular in observing the quantity which he 
should draw from it, which was as follows : — at 
Christmas, he had 15 gallons 2 quarts bottled; at 
Easter 9 gallons and 1 pint; at Midsummer, 
12 gallons 1 quart ; and on the 29th of September, 
which was his birth-day, there were 10 gallons, 3 
quarts, and 1 pint, drawn from it, and the cask 
was empty — what quantity did he buy ? 

67. A gentleman rose early one morning, de- 
termining to make a tour on foot ; he first walks 
from London to Windsor, a distance of 24 miles, 
and after looking over the ancient castle and 
its beautiful scenery, he muses upon the poet's 
description of it — 



" From the stately brow 
Of Windsor's heights, the elpanse below 

Of grove, of lawn, of mead survey ; 
Whose turf, whose shade, whose flowers, among 
Wanders the hoary Thames along 

His silver winding way." 



142 ON COMPOUND ADDITION. 

From thence he walks to Slough — views 
the residence of that great astronomer, Sir 
William Herschell — ^his mighty telescope^ and re- 
tires to an old friend's to talk oyer the beauties he 
had seen ; thence he makes his way to Eton Col- 
lege^ where so many of our great and learned men 
have been trained. Here he muses upon the an- 
tiquities and the grandeur of this ancient edifice, 
and finds himself very kindly received by the 
Master of the College. After seeing all the beau- 
ties of these stately edifices, he returns to Slough, 
and back to London by railway ; how far had he 
travelled, supposing the distance from Windsor to 
Slough to be 1 mile, and from Slough to Eton 1^ 
mile, and from Slough to London 18 miles? 

68. A gentleman bought of a silversmith, dishes, 
in weight 131b. lloz. 12dwts. ; plates, 351b. 
9 oz. 7 dwts. ; table-spoons, 9 lb. 4 oz. 15 dwts. ; 
3 silver waiters of handsome workmanship, 
weighing 171b. 10 oz. 5 dwts., and tea-spoons, 
weighing 5 lb. 11 oz. 19 dwts. ; what weight did 
he buy in all ? 

69. A merchant bought 6 bags of hops, the 
weight of which were as under : — Nos. 1 and 2 
weighed 2 cwt. 3 qrs. 171b. each; 3 and 4 
weighed 2 cwt. 1 qr. 18 lb. each ; 5 and 6 weighed 
3 cwt. Iqr. 171b. each; and he agreed to pay 
carriage to London by railway ; what weight did 
he pay for ? 

70. A gentleman had a farm, which consisted 
of £ve £eldB. No. \. contaaneaLl^ «iRx^, ^twAs^ 
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22 poles ; No. 2., 17 acres, 1 rood, 18^ poles ; No. 
3. 25 acres, Orood, 37 poles; No. 4., 12 acres, 
2 roods; and No. 5., 31 acres, 2 roods, and 12 poles: 
how much land did he occupy ? 
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CONVERSATION XVL 

ON COMPOUND SUBTRACTION. 



CONSTANTIA. 



This rule, Lavinia, teaches how to find the 
difference of any two numbers of different de- 
nominations. 

Rule. Place the less name beneath the greater, 
taking care that you set down those that are of 
the same denomination under each other, as shil- 
lings under shillings, pence under pence, and 
farthings under farthings. 

Begin at the lowest denomination to the right 
hand, and subtract the imder number £rom the 
upper ; where the lower denomination is greater 
than the upper, add as many to the upper number 
as make one of the next higher denomination, and 
from this sum take the lower figure : set down 
the difference, and carry 1 to the next higher 
name in the under line, and subtract as you did 
before. 
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Proof as in Simple Subtraction, 
Example. 





0) 


£ 9. A 


Borrowed 


. 


- 591 13 71 


Paid - 


- 


- 217 14 8J 



Remains to be paid 373 IS 10} 
Proof - - - 591 13 7A 

ia this example^ the first figure Is |, and is 
greater than ^, which is above it, therefore I 
borrow 4 farthings, because it makes one of the 
next denomination — pence ; I cany 1 to the next 
figure 8, which is greater than the one above ; 
and I borrow 12, which makes om of the next 
highei' denomination — shillings, and add to 7 
which makes 19 — 'from- this number I subtract 
9, and the remainder is 10. I then proceed in 
the same way with the shillings, and upon this 
fnrineiple you will perform every sum that comes 
under this rule, taking care to apply to me in 
every difficulty you may meet with in the Ex- 
amples I shall give you. 





I^VINIA. 




Thank yous I 


shall 


try all I 


can without 


troubling you too much. 






Examples in Money. 


• 


£. ». d. 
From 961 18 7 
Take 719 19 8{ 
Remainder 




£. ». d, 
598 14 2^ 
217 16 64 


(4) 

£. #. d, 

592 17 5 
313 17 4\ 


Tn»c£ 




, , - 
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(5) 






(6) 


(7) 




£, #. 


d. 


£. 


«. d. 


£. •. d. 


From 684 12 


71 


817 


16 2 


417 10 6i 


Take 216 14 


10 


242 


17 91 


126 12 SJ 


Remainder 














(8) 






(5) 


(10) 




£. «. 


d. 


£. 


«. <f. 


£. «. d. 


From 915 19 


3) 


880 


2 14 


196 12 S| 


Take 642 17 


7 


219 


13 3^ 


111 11 5 


Kemainder 














(11) 






(12) 


(IS) 




£. s. 


d. 


£, 


». d. 


£. «. d 


From 612 16 


9i 


333 


4 4| 


542 18 2t 


Take 


195 11 


5* 


299 


4 ^ 


179 16 6} 


















(14) 






(15) 




£ 


«. 


d. 




:fi. #. d. 


From 


41,096,748 12 


7 


34.949,421 19 9{ 


Take 


29,001,916 19 


7 


27,700,965 19 10! 


Remainder 














(16) 






(17) 




£. 


«. d. 






£. «. <f. 




64,129 


18 9 




Lent 


91,423 12 4 




r 1,612 


16 9 


rS.i;,4 18 4 




49 


14 4i 






614 13 6 


Paid at 
different < 
times 


102 
39 
82 
19 


12 6 
15 10= 

13 8i 
11 6 


Received 

at different 

times 


215 10 9 
123 1 7 
410 6 
165 12 10( 




64 


5 S| 






189 19 U] 




L 10 


10 


■ 
Received in all 


702 15 7 


Paid in all ' 








JVb/ paid 
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W 



Lent 


(18) 
£. s. d. 
34.216 16 44 


Borrowed 

Paid at 

different 

times 

Paid in all 
Unpaid 

GHT. 

(22) 
lb«. ox. di 
94 2 £ 
83 3 1] 


(19) 
£. s. d. 
81,762 12 11 


^Received 
at various < 
times 


3,214 18 5J 

100 19 4 

15 11 9 

297 12 6 

183 16 10 

- 605 10 11 
428 18 2 
194 10 10 


^ 1,402 16 3| 
216 18 8 
343 17 6^ 
129 19 
921 13 8 
816 18 10 
440 16 6 
218 15 4 


Received in all 
Xeftdue 

( 
Ibt. 

From 42 
Take 16 
Remainder 






TROY WEI 

20) <21) 

0«. dwt. OK. dwt. RII. 

10 9 62 12 10 

11 14 41 19 6 


(23) 

rt. OS. dwt. gn. 
> 62 15 16 

59 15 22 


AVOIRDUPOIS WEIGHT. 
(24) (25) (2S) (27) 

ton. cwt. qr. cvt. qpr. Ibt. qn. Ibo. on. 11m. oc dr. 1 

From 29 17 2 88 2 17 87 15 13 85 10 15 
Take 18 16 3 71 1 19 10 19 15 24 J I 15 
Remainder 


APOTHECARIES* WEIGHT. 

(28) (29) (30) (31) 
lbs. 5 3 5 3 3 3 9 grs. lbs. 3 5 
From 65 4 2 29 3 72 12 47 10 4 
Take 31 10 7 16 2 2 41 2 17 38 11 6 
Remainder 



CLOTH MEASURE. 



(32) 




(33) 


(34) 


(35) 


9d*. V 


nb. 


E.E. qn. aU. 


E.F. qn. nit. 


E.F1. qn.nb. 


From 162 2 


1 


68 2 


249 2 


45 1 


Take 63 S 


I 


54 3 3 


^6 5 ^ 


^"^ ^ ^ 




~~* 









L 2 
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LONG MEASURE. 
(36) (37) (38) (39) 

iM. m^ ftar. ftnr. p. yiU. p. yds. ft. ft. ia. ke* 

From 81 2 7 38 29 3} 24 2] 1 14 10 2 

Take 5 2 6 25 18 4J 17 1^ 2 12 11 1 

Remainder 



SQUARE MEASURE. 

(40) (41) (42) (43) 

a. r. pU. a. r. pi*. a. >. ph. a. r. pb. 

From 17 I 25 141 O 32 18 1 24 42 1 39 

i'ake 2 3 17 76 3 17 16 1 29 24 3 39 

Remainder 



WINE MEASURE. 

(44) (45) (46) (47) 

tons. hbds. gls. pnat. gU. qti. tiers, glf . qtA git. fb. pi. 

From 35 2 51 124 15 2 33 O 3 45 3 

Take 17 3 52 81 22 3 17 40 3 18 O 1 
Remainder 



ALE AND BEER MEASURE. 

(48) (49) (50) (51) 

bila. firks. gl^ brls. firki. gb. hhds. gla. qts. hbds. gU. igu 

From 15 2 5 129 1 2 243 13 155 1 2 

Take 12 3 6 75 3 8 52 36 3 63 51 8 
Remainder 



DRY MEASURE. 

(52) (53) (54) (55) 

fibs, tiofc pb. cbs. qrs. tma. qn. boa. pks. m. dM.bw* 

From 5^ 28 3 42 3 2 259 3 1 14 4 10 

Take 43 27 2 15 2 7 73 7 a 10 20 34 

Remainder ' ~" 



TIME MEASURE. 

(56) (57) (58> (59) 

jn. m. w. Bi. w. d. 4. fan. utm • htu mia. m. 

From 23 10 3 189 2 3 154 19 52 219 50 52 

Take 21 9 2 96 6 102 22 M 185 57 59 

Remainder . . 
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Examples for Exercise. 

60. The Princess Royal was bom November 
2l8t, 1840, and the Prince of Wales, November 
9th, 1841, what will be each of their ages, sup* 
posing that they live to the return of their birth 
days in 1860? 

61. There are two numbers, the greater of 
which is 485, and the less 327, what is their 
difference ? 

Q2. There are two numbers whose difference is 
174, and the greater number 352, what is the less 
number? 

63. A lady walked one day to the Bank of 
England to receive her dividend, which amounted 
to i6l42. \2s. Sd. ; from thence she walked to St. 
Paul's Church Yard to make some purchases, 
which amoimted to £9. lis. %<Ly but on reckon- 
ing the money in her pocket-book, she discovered 
that she had only 2 Bank of England £50 noteSf 
3 sovereigns, and a crown left ; what sum did she 
loee, and how much remained of her dividend, 
9&»T paying £9. lU. 8(/. for the goods she had 
purchased? 

64. A charitable lady, possessed of a consider- 
able income, gave away to the poor of her parish 
300 guineas annually : in cash, to 20 poor widows^ 
lahe gave ^60. ; in blankets, £35. ; in coals, £100. 
10#*; in bread and meat on Christmas-day, 50 
guineas ; to the children of ten of the most in^ 
dustrious families, she gave sixpence each, which 

I s 
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amounted to one guinea ; the remainder she gave 
to the Minister of the parish, for the benefit of 
the afflicted ; what sum had he to receive after all 
the other demands were satisfied ? 

65. A gentleman possessed of an estate which 
contained 342 acres, determined to let out to 10 
labourers 2 roods, 20 poles each, at a low rent ; 
what quantity then remained of his estate to 
cultivate himself? 

66. A tradesman through misfortune failed in 
business, to A. he was indebted £259. I6s. 2d. ; 
to B.£147. 165. 6d. ; to C, 350 guineas; to D. 
£129. 10*. ; and to E., £122. II5. 9rf. : he had by 
him at the time £120. II5. 6d. in cash : his fur- 
niture, &c. was worth £276. 19*. 10^.; his stock- 
in-trade, and his book debts amounted to £380. 
I65. 6d, ; all these he delivered over to his cre- 
ditors : how much did they lose by him ? 

67. A lady sent her servant on Saturday to pay 
her tradesmen's weekly bills, and gave her a £10. 
note ; she paid the butcher, £2. 19*. 6d. ; the 
baker, £1. 5s. lOd. ; the grocer, £1. I65. Sd. ; the 
cheesemonger 19*. 4:d.; and the milkman and 
greengrocer, £1. 3*. 6d. ; what change had the 
servant to return to her mistress ? 

68. A gentleman bought a pair of horses and 
harness, with a carriage^ for 350 guineas : the 
horses and harness he valued at 95 guineas, and the 
harness alone at 15 guineas and a crown : what 
Value was fixed upon the horses, and what upoil. 

the carriage ? 
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69. A country girl returning home from market, 
had 6 dozen eggs in her basket, which she carried 
upon her head; but on passing over a narrow 
bridge her foot slipped, and she fell into the water 
with her basket and eggs — she was however soon 
extricated by a good-natured farmer, who was 
near the spot, and took her home to his house, 
where she dried her clothes; when he sent her 
away, he jokingly said — 

As you grieve for your loss, my good maiden, so much, 
And you had in your basket sixteen and a score ; 

When you're home, count them carefully into your hutch. 
You inH there find your number, and one dozen more. 

How many did she lose in the river, and what 
number did the farmer give her? 

70. The yew tree is said to live a greater num- 
ber of years than any other : in the church-yard 
at Gresford, in North Wales, there is one which 
is supposed, from calculations made on their 
growth, to be 1419 years old ; in what year, then, 
was it planted ? 

71. After the Norman conquest, William the 
Conqueror had an account taken of all the lands, 
their owners, the value of them, and the number 
of tenants and serfs of various ranks and denomi- 
nations ; all parks, forests, cattle, &c. : this book 
was called " Domesday Book,^*' and was completed 
in 1086 ; how many years is it since ? 



L 4 
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CONVEBSATION XVIL 

QN COMPOUND HULTIPLigATIOK, 



GONSTANTJiu 



This rale teaches bow to find the amount of 
any given number of various denominations re- 
peated any number of times, and comprehends 
several forms, the same as simple multiplication. 

BuLE I. When the multiplier is not more than 
12, multiply the lowest denomination by it; di- 
vide this product by the number that makes one 
of the next higher denominations ; set down the 
remainder under the number you have multiplied, 
and carry the quotient to the next higher denomi- 
nation : proceed thufl till every denomination is 
multiplied 

Hxamph. 

h What wUl 4 yards of doth cost at ds. i^L 
per yard ? 

9. d. 

9 ^ 

4 

:E 17 6 Answer. 



Here 4 times 2 are 8 farthings, which divide 
by 4 farthings, the number is one penny, and you 
have 2 in the quotient, and nothing remains; 
carry the 2 to the product of the pence, which 
makes 18 ; divide, by the number of pence in 
one of the next higher denominations, which is 
shillings, the quotient will be 1, and the remain- 
der 6, which you put down beneath, and carry 1 
to the next higher name which make 37, divide 
this by 20, and you have one in the quotient, and • 
17 remains ; place the 17 under the shillings, and 
the 1 stands for £h The work in this rule will 
9erve as a guide in all the following, in which I^ 
shall give you an example worked under each. 

Kule II. When the multiplier is above 12, and 
is a composite number, multiply by one of the 
oomponent parts firsts and then that product by 
the other. 

Example. 

2. What will 15 yards of lace cost at 2^. 7^rf. 
a yard? 

Here 5 x 3 = 15, therefore 5 and 3 are the 
multipliers. 




jg l 19 4A Tfdae of 15 yarda. 
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LAVINIA. 

Does it signify which of the numbers I use 
Jirsty as the multiplier ? 

CONSTANTIA. 

Not the least, for if I had multiplied first by the 
3 and then by the 5, the product of the 15 yards 
would have been precisely the same. 

Rule III. When the multiplier is not a com- 
posite number, find two niunbers that will pro- 
duce the nearest to the required number when 
multiplied together. Multiply by these numbers 
as before, then add or subtract the odd parts as 
the case may require. 

Example. 

3. What will 23 lbs. of wax candles cost, at 
\s. 2^d per lb. ? 



», 

1 

is" 


d. 

Si 
2 


llx2 + l«23 
Talueof 11 lbs. 


ill 6 

1 


7 
2i 


value of 22 lbs. 
value of 1 lb. added. 


£1 1 


Ji 


value of 23 lbs. 



KuLE IV. When the multiplier consists of se- 
veral hundreds, multiply the given price by 10 
for ten times, by 2 tens for 100, and by 3 tens for 
1000, and so on : if there be any odd numbers 
over, find their value by Rule 3, and add the whole 
together. 



( 16 


5 



10 


162 


10 



2 


325 








97 


10 





6 


10 





£^29 
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JSxample^ 

4. What cost 264 gallons of French brandjr, 
at £1. I2s. 6d. per gallon ? 

£. ». d. 

4 X 1 12 6 

10 

value of 10 

yalue of 100 

value of 200 
value of 60 
value of 4 
value of 264. 

Rule. V. "When the multiplier is a whole 
number^ and a fraction added to it^ as ^, ^^ \. ^, 
&c., divide the upper line by the under figure of 
these fractions, and add the quotient under the 
product of the other numbers for the answer : but 
if the w/?/?er figure of the fractional part be greater 
than 1, multiply the top line by this upper figure, 
and divide that product by the lower fractional 
figure, and add the quotient as before* 

JSxample, 

6. What will 28^1b8. of sugar cost, at S^d. 
per lb. ? 

A 

84 7 X 4 = 28 
7 



llj value of 7 

4 



2 ) 8£ 19 10 value of 28 

4^ = 4J value of ) 

£l 2| value of 281 
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6. What will 24| lbs. of Mocha coffee cost, at 



2s. 3d. per lb. ? 






8, d. 




2 S « X 4»94 


», d. 


6 


2 3 


13 6 value of « 


3 


4 


4)6 9 


^ 14 yalue of24 


1 8} 


B 1 8} value of) 




£2 15 8{ value of 24i 



It is rather unreasonable to expect you can per 
form this part of multiplication, Lavinia, as you 
have not yet done division; therefore you can 
omit the examples of this rule> till you have a 
knowledge of the other. 

The following will be applicable to all the fore- 
going rules : — 

Examples, 

7. 2 yardsy at 4^. 9d. 

8. 3 lbs., at 2s. I^d. 

9. 4 gallons, at \s. 3d. 

10. 5 acres, at 121 35. 6d. 

11. 6 bushels, at Us. lOd. 

12. 7 firkins, at 21 I6s. 6d. 

13. 8 hogsheads, at 3Z. I2s. 6d. 

14. 9 yards, at II Hs. lO^d. 

15. 10 ounces, at 1^. 2d. 

16. 11 cwt., at 4/. 16*. 

17. 12 ells, at 5s. 6d. 

18. 12 barrels, at 1/. 16*. ^d. 

19. 24 yards of aatinnette, at 7*. 9d. per yard. 
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20. 36 Ibfl. of Stilton cheese, at Is. Sd. per lb. 

21. 45 gallons of rum, at 14«. 6d. per gallon, 

22. 48 gallons of brandy, at 1/. 12«. 6d. per 
gallon. 

23. 54 gallons of gin, at 19«. M. per gallon. 

24. 5 dozen of common candles, at 6^. per lb* 
2&. 71 lbs. of beef, at 7^rf. per lb. 

26. 89 lbs. of tea^ at Ss. 6d. per lb. 

27. 120 lbs. of West Indian rice, at M. per lb. 

28. 132 lbs. of raisins, at 6^d. per lb. 

29. 144 lbs. of bacon, at 6Ji per lb. 

30. 23 sacks of coals, at 3^. 2d. per sack. 

31. 27 pints of vinegar, at 5^d. per pint. 

32. 34 lbs. of salt, at l^d. per lb. 

33. 43 lbs. of potatoes, at ^d. per lb« 

34. 59 lbs. of Turkey coffee, at 25. 6d. per lb. 

35. 64 yards of quilling net, at ^d. per yard. 

36. 6 dozen and four pairs of cotton stockings, 
at 2s. 3d. per pair. 

3^7. 85 tons of coals, atlL8s.6d. per ton. 

38. 93 acres of land, at 31Z. 17^. 6d. per acre. 

39. 112 sacks of flour, at 2L 5s. 6d. per sack. 

40. 126 barrels of beer, at II. I6s. 6d. per 
barrel. 

41. In 47 years, each 13 months, 1 day 6 
hours ; how many months ? 

42. What is the weight of 86 chests of tea, 
each weighing 67 lbs. 8 ozs. 15 drs. 

43. 324 yards of Irish linen, at 2s. 6^d. per 
yard. 

44. 469 yards of calico, at 8f rf. per yard. 
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45. 527 tubs of butter, at 2t 18*, 6 A per tub. 

46. 635 ounces of silver, at 5s. 6d. per oz. 

47. 683 ounces of gold, at 3Z. 175. 10c?, per 
ounce. 

48. 729 lbs. of indigo, at 6^. 3^d. per lb. 

49. 802 tons of iron, at 18/. 10^. 6d. per ton. 

50. 1742 reams of paper, at 8^. 6d. per ream. 

51. 1859 sheep, at 3/. 6s. Sd. each. 

52. 2376 lbs. of gunpowder, at Ss. 6d. per lb. 

53. 1075^ cwt. of lead, at 1/. 5s. 6d. per cwt. 

54. 2364^ bales of cotton, at 15Z. 10*. 6rf. per 
bale. 

55^ 2547| chests of oranges, at IL 3*. 6i 
each. 

56. 2743f yards of fine lace, at 3*. 6</. per 
yard. 

57. 3692^ of quilling net, at 2^ per yard* 

58. 4012f of French cambric, at 16*. 6d. per 
yard. 

59. 5847^ of Scotch cambric, at 2s. Sjd. per 
yard. 

60. 7593|| of fine lawn, at 3^. 3rf. per yard. 

BILLS OF PARCELS. 

70a VXE&CISK IK COMFOU17D XULTIPUCATIOK. 

(61) Jamxs MiLLxn, Esq. 

Bought of John Ftdler, London^ Jdnwxry 2, 184(i 

7| lbs. Hyson Tea, at 8^ lOd. per lb , 

14| lbs. Green Tea, at lOs, 6d. per lb 

164 ^^^* Gunpowder, at 125. 4d, per lb 

13 lbs. Bohea, at 55. 4<2. per lb , 

IS^lbs. Fine Green, at 135. 6d 

23 lbs. of Superior Twankay, at 125. 6d 



£ 
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(62) Charlbs Edwards, Esq, 

Bought of Henry EaOwdl, London, Dee, 15, 1846. 

A Leg of Mutton, wt. 9^ lbs., at 7^ per lb 

A Fillet of Veal, wt 8) lbs., at 9^. per lb. 

A Buttock of Beef, wt 39^ lbs., at 8^. per lb. 

A Jjeg of Pork, wt 12} lbs., at 5^. per lb 

A Loin of LanOi, wt 6\ lbs., at lOftf. per lb 

A Sirloin of Bee^ wt 17} lbs., at ^^^^ per lb 

£ 



(63) HzKRT Danull, Esq. 

Bought of Richard Newton, London, FA, 16, 1846. 

ou. dwts. gn. per os. 

A Silyer Teapot. wt 29 10 4 at 6«. Sd, 

12 Plates — 18 6 5 — 5*. lOi 

18 Spoons.. — 45 10 14 —6s. SSd, 

A Silver Waiter ^ 23 10 — 5». Sd, 

1 Pair Candlesticks... — 34 12 16 — 6s. 4d. 

A Silyer Inkstand.... — 23 16 5 — 6», 3^ 

£ 



(64) Wm. Todd, Esq. 

Bought of Jot, Morrison, London, Feb, 18, 1846. 
£ s, d 

19 ewt of Tobacco, at 4 16 3 per cwt 

23 cwt of Snuff, at 5 12 10 per cwt. 

17 cwt of Sugar, at 2 12 3 per cwt. 

54 cwt. of Soap, at 2 18 6 per cwt 

17 cwt of Potash, at 1 12 6 per cwt 

49 cwt of Molasses, at 1 15 per cwt 

£ 

^65) Miss Comroir, 

Bought of Harriet Jonet, London, March 10, 1846. 
i23 pair of Kid Gloves, at Is. 10^ per pair 

29] yards of Brussels Lace, at 6$. 4d. per yard 

184^ yards of Fine Muslin, at 3«. 3ifL per yard 

23| dozen of Table Napkins, at U 8«. 6d. per doz. . 

17] yards of Aropbane Crape, at 2s. 9d. per yd 

34 yards of Black Lace, at 3s. 2d. per yard 

£ 
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(06) Edward Harmak, Esq. 

Btmghi ef Cha$. Ormond |r Cbw London, Aprils, 1846. 

183) gls. of Old Jamaiofl Rmn, at IS 6 p«r gL 
74 gls. of Cofrnae Brandy...... At 1 13 6pergL 

53 gls. of Hollands at 13 9 per ^« . 

184 ^^^' ^^ ^^"^ ^^^ ^^^ *^ ^ ^ 6 per dz. 

59 doz. of Superior Sherry.... at 1 19 € perds. 

70 doz. of Guinntts't Stout ... at 10 9 per dz. 

£ 

\ 

Promiscuous Examples for Exercise* 

67. A gentleman bought 9 mItW taiifatf(to, 
weighing 2 lbs. 10 oz. 15 dwts. each; what was 
the weight of the whole ? 

68. A gentleman resident in London had to 
cross Waterloo Bridge twice a day for ten years, 
without intermission (except Sundays), and paid 
one penny each time of crossing; how many 
times did he cross the bridge, afid how many 
pence did he pay to the gate-keepers in Ae time> 
reckoning 6 days to the week, and 52 weeks t6 
the year ? 

69. The population of England increases at the 
rate of 1000 persons in a day ; what amount is 
that in the year, of 365 days ? 

70. What will the wages of tiie men employid 
in buiMisg the Neiw Parliament Houses, at West- 
ininster, amount to in one year, supposing iher^ 
are 40 men employed, and their wages average 
5«. per day, reckoning 6 days to the week^ and 
52 weeks to the year ? 

71. Tbe length of one colunm of letter-press in 
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the "Times "paper measures 21^ inches, and there 
are frequently 96 columns in one paper; what 
number of yards in length would 20,000 copies 
extend if each column were cut up and placed in 
a straight line ? 

72. If the wheel of a maxihine which has 96 
teeth move another wheel which has 8 teeth, 
how many revolutions will the smaller wheel 
make in 120 revolutions of the larger; and how 
many revolutions will be made by both wheels 
in 365 days, supposing the larger one revolves on 
its axis 4 times in 24 hours or one day ? 

73. A person employed a certain number of 
men to build a wall, likewise 6 boys, to whom he 
paid 6 shillings per week each ; the number of men 
was as many as half the number of shillings which 
he paid the boys weekly, and their wages were 
\L 5s. each per week ; what number of men did 
he employ, and what were his weekly expenses to 
all the men and boys ? 

74. Under the new Post Office regulations the 
average number of letters posted is 750 a minute, 
assuming that the offices are open 12 hours a day ; 
what number is posted in a year of 365 days, and 
how much money is paid for the stamps, reckoning 
each letter at one penny ? 
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CONVERSATION XVIU, 

ON COMPOUND DIVISION. 



CONSTANTIA. 



I SUPPOSE you are quite ready to enter upon the 
next rule, Lavinia. 



LAVINIA. 

Yes ; quite. I have my pencil sharpened, and 
my elate in readiness. 

CONSTANTIA, 

The rule. Compound Division, shows how to 
divide any given compound number into a pro- 
posed number of equal parts, or to find how often 
one number is contained in another, of different 
denominations. 

Rule. — Place the divisor on the left of the 
dividend. Divide the highest denomination of the 
dividend by the divisor ; and if there be any re- 
mainder^ reduce it to tlie nexlYo^^x d^wvomination, 
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and add it to the parts of the same name In the 
dividend ; divide this number as before, and so on 
With the whole of the dividend. 

If the divisor be under 12, or a composite 
number, you may perform the work by short 
division ; but if the divisor consists of an odd 
number or a large one, it must be done by long 
division. 

If the divisor contains a fraction and whole 
number, multiply both the divisor and dividend by 
the under figure of the fraction, and for the divisor 
add in the upper figure of the fraction and proceed 
as above, which I shall show you by example. 

Proof. — Multiply the quotient by the divisor 
and add in the remainder, if any. 

Examples, 







£ 


S. 


a. 




(10 


Divide 49 


18 


6^ by 


4. 


£ s. 

4 ) 49 18 

Quotient 12 9 


d. 
4 


-2 Remainder 





Proof 49 18 64 



M 8 
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(2.) Divide £128 16^, 4:d. by 62. 



d. 

4 



£ 
52 ) 128 16 
104 
•24 
20 
52 ) 496 ( 9 
468 
•28 
12 



(2 



£ 
2 



24 15 

123 17 
4 19 



128 16 



d, 

6| Answer. 
\0 

5 
_5 

1 

1 

2 — 8 Remainder. 
~4 Proof. 



Add in the remaining 8 as 
8 fiirthings. 



52 ) 340 ( 6 

312 

•28 

4_ 

52) 112 (4 

104 

- • 8 — Remainder. 

(3.) Divide £689 15^. lOd. by 29f. 

£ ». cL 
293 689 15 10 



3 




3 


( 


£ s. d. 


89 ) ! 


2069 


7 6 


23 5 q Answer. 




178 






11 




•289 




255 15 2| 




267 






8 




22 




2046 1 10 




20 






23 5 OJ 


89) 


447 


(5 




71 = 31 Remdr. 




445 

• -2 

12 




2069 7 6 Proof. 








89) 


30 

4 


(0 






89.) 


120 

89 

•31 


(i 










£ 


«. 


d. 


4. Divide 


47 


16 


8^ by 2. 


5. Divide 


69 


11 


5J by 3. 


6. Divide 129 


15 


10 )Dy^. 
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7. 


Divide 


470 


J. 

16 


6| 


by 5. 


8. 


Divide 


185 


12 


9 


by 6. 


9. 


Divide 


264 


13 


10 


by 7. 


10. 


Divide 


819 


17 


9 


by 8. 


11. 


Divide 


426 


13 


5i 


by 9. 


12. 


Divide 


173 


17 


6 


by 10. 


13. 


Divide 


556 


19 


10 


by 11. 


14. 


Divide 


840 


14 


■H 


by 12. 


15. 


Divide 


1870 


15 


5f 


by 24. 


16. 


Divide 


4129 


13 


10 


by 28. 


17. 


Divide 


340 


18 


9 


by 45. 


18. 


Divide 


1040 


16 


H 


by 120. 


19. 


Divide 


413 


13 


H 


by 79. 


20. 


Divide 


529 


16 


H 


by 85f . 


21. 


Divide 


618 


17 


10 


by 129^. 


22. 


Divide 


4909 


15 


3 


by 428f . 


23. 


Divide 31872 


19 


9 


by 5934^, 



Promiscuous Examples for Exercise. 

24. K 1 cwt. of hops cost 421 \5s. 6d., what is 
that per lb. ? 

25. If a tun of wine cost 751 10*., what is that 
per gallon ? 

26. J£ a firkin of butter cost 21. I8s. 6d.y what 
is that per lb ? 

27. A person bought four loaves of sugar^ 
weight 87 lbs., for 3Z. lOs. 6d. ; what was the 
cost of one pound ? 

28. Bought 45f yards of lace for 32. 18s. ^d.\ 
what cost one yard ? 

MS 
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29. Sugar at ^L 5s. 4d. per cwt. ; what is the 
worth of one pound ? 

30. Bought a piece of fine Irish linen, contain* 
ing 26^ jards, for 3/. 10^. 6d. ; what cost one 
yard? 

31. Bought a sack of flour for 27. 10^. ; what 
did one peck or 14 lbs. cost ? 

32. If a piece of brown Holland, measuring 
29| yards, cost IZ. I6s. lOd., what was the price 
of a yard ? 

33. A person bought six pieces of fine calico 
which measured 24 yards each in length for 57. ; 
what was the price per yard ? 

34. If 152 ingots* of silver each of equal 
weight, weighed 2351 ozs. 10 dwts. 15 grs., what 
is the weight of one ingot ? 

35. A prize of 1000 guineas was divided 
amongst 126 sailors, after giving one-fifth to the 
officers ; what did each man receive ? 

36. A gentleman dying left his sons the sum 
of 23347. to be divided equally amongst them, 
and the share of each was 3897. ; how many sons 
had he ? 

37. A gentleman dying bequeathed the greater 
part of his property to his three daughters in 
consequence of the large sums he had spent in the 
education of his two sons : the amount of his 
bequest was 10,0007., and the names of each and 



*' An ingot is the name given to bars or wedges of gdd and 
nJrer by the refiners, and it ot vanous 'weX^Xa^ 
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their respective shares were as follow : — to 
Adelaide, Amelia, and Rosina, he gave each ^ ; 
to Edward he gave f of the remainder, and to 
Charles he left the residue ; what smn had each to 
receive ? 

38. A person going a journey of 2359 miles 
wishes to perform it in 149 days; how many 
miles must he travel per day to accomplish the 
task? 

39. If a person travels from Paddington to 
Taunton, in Somersetshire, by the Great Western 
Railway, a distance of 162| miles in 6^ hours, 
what is the rate per hour at which he travels ? 

40. Twenty-six wedges of gold weighing, with 
a due proportion of alloy, 39 lbs. lOdwts. 16 grs. 
were sent to the mint to be coined into guineas ; 
what was the weight of each wedge, admitting 
them equal, and how many guineas could be made 
from them if there was no loss, and that 1 oz. will 
make 3| guineas ? 

41. I£ a servant's wages are 12 guineas a year, 
what is that per week ? 

42. The quantity of tea consumed in Great 
Britjun in 1836, amounted to 50,000,000 pounds, 
and paid duty to the amount of 4,674,535/. ; at 
what rate was that per pound ? 

LAVTNIA. 

This appears to be a very useful and in.tece«l\i^^ 
^e, Constantia. 

M 4 
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CONSTANTIA. 

It is indeed so, and one that will be of import- 
ance to know all through life, so do not learn it 
with the idea that it will never be wanted, for 
you must not pursue your studies with that too 
common, but very en-oneous, notion, that what 
you learn when young, is only to render you ac- 
complished, and that your future life will not 
require it ; all that we do is for the future, and 
it is the future alone that stamps the value of all 
present actions. I shall give you a little leisure 
now, as your Mamma has promised to take you 
this afternoon to see the " Thames Tunnel " 
Adieu. 
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CONVERSATION XIX. 

ON REDUCTION. 



CONSTANTIA. 

We will now commence our conversations on 
the rule called Reduction ; and, as hitherto, what- 
ever appears difficult to you, I hope you will seek 
to have explained. 

LAVINIA. 

Thank you : I imagine I can. tell you the mean- 
ing of this nde from its name, which appears to 
signify the art of making a quantity somewhat 
smaller. 

CONSTANTIA. 

That is its general meaning, my dear, in com- 
mon conversation, when you speak of making a 
thing less in size or quantity, but it is not the 
meaning applied to it in arithmetic. The word 
Reduction is from the Latin word reduco, which 
signifies to lead back ; therefore, reduction in this 
sense is to lead back any given amount of money, 
weight, or measure, from one name or denomina* 
tion to another, without altering its value. 



170 ON BEDUCTION. 



LAVINIA. 



The word Reduction, then, means nothing more 
than changing y as used here ? 



CONSTANTIA. 

Certainly : I think I can easily explain this to 
you, so that you may understand without diffi- 
culty. 

If I send a servant with a sovereign in gold to 
be changed for silver, I shall receive 20 shiUmgs 
for it : if I direct her to bring pence, she will 
bring 240 ; and changed for farthings^ I should 
have 960. 

Thid is called Keduction cf^cending. If I send 
960 farthings, or 240 pence, or 20 shillings to be 
changed for a sovereign, it would be Reduction 
ascending. 

In the first instance, a higher denomination Is 
changed for a lower one ; in the next, the lower 
is changed for a higher. 

LAVINIA. 

I see this very clearly. There is no alteration 
in the value of the money, only the name of it is 
changed ; and it may consist of farthings, pence^ 
and shillings, or other pieces of money, as you may 
fFiab. I suppose it is the same with weights^ 
measuree, and cUstance? 
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CONSTANTIA. 

Yes : and all those several quantities which are 
named in the separate tables you have learned^ 
may be changed for other quantities in the same 
manner as the sovereign^ without altering their 
value in the least. 

LAVTNIA. 

This Is all very clear to me ; but I fear, when 
I have examples to work^ I shall find more 
difficulty. 

CONSTANTIA. 

Do not fear difficulties that are distant; but 
strive- to overcome those that are before you. I 
shall always be ready to give you all necessary 
assistance. 

LAVINIA. 

Is the learning of this rule necessary to perform 
the rules which follow it in Arithmetic ? 

CONSTANTIA. 

It is the case with this as with those you have 
already learned, and you will find, if you under- 
stand Reduction thoroughly, that you will the 
more easily work the rules which follow, when you 
see the benefit of having learned this welL 

KlJLE L — All great names are brought into 
^maJl by multiplying with so many of th& l^tg^t^ «& 
make one of the gre&ter denominatioiu 
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Example^ 

1. Beduce £120 into shillings, pence, and 
farthings. 

£ 

120 
20 

2400 shillings. 
12 



28,800 pence. 
4 



t 115,200 farthings 

When there are several denominations, multiply 
the highest by so many as make one of the next 
less denomination ; and add to the product each 
denomination that is of the same name> on the 
right hand. 

Example. 

2. Reduce £25 16^. 10|(f. to shilUngs, pence, 
and farthings. 



£ 

26 
20 


«. d, 
16 lOi 


516 
12 


shillings. 


6202 
4 


pence. 


24810 


farthings. 



BuLE II. — All small names are brought into 
great by dividing with so many of the less as make 
one of the greater. 
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Example. 

3. Reduce 641,340 farthings to pence, shil- 
lings, and pounds. 

4 ) 641,340 
12 ) 160,335 pence. 
2,0 ) ' 1336,1 3d. shillings. 
£668 Is. 3d. poundsi 

Bear in mind that your divisor and dividend 
must always be of the same name ; for you cannot 
divide pence by farthings, nor shillings by pence, 
to have your work correct. 

The remainder is of the same name as the 
dividend. In dividing by 20, cut off the cipher, 
in the divisor, and the last figure in the dividend. 

These remarks will apply to all the variations 
in this rule, examples of which I shall give you, 
exercising all the foregoing tables in money, 
weights, and measures. 

Examples in Money. 

4. .In £584 how many shillings, pence, and 
farthings ? 

6. In 643 guineas, how many shillings and 
pence? 

6. Eeduce 41,703 moidores into farthings. 

7. Reduce £31 18^. lO^rf. into half-pence. 

8. In 6418 marks, how many groats ? 

9. In 21 guineas, ho\jr many nobler*? 
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10. In £189 18*. 8fd, how many farthings? 

11. Reduce £4430 6s. 8d. into nobles. 

12. In £14,310 185. 9rf., how many shillings 
and three-pences ? 

13. How many half-crowns are contained in a 
thousand guineas ? 

14. Reduce 789 groats into shillings and 
pounds. 

15. Reduce 614,320,400 farthings to pence, 
shillings, and pounds. 

16. In 41,946 dollars, at 4^. 6d. each, how 
many pounds ? 

17. Reduce 68,358 three-pences into pounds. 

18. In £154 how many crowns, half-crowns, 
shillings, and sixpences, and of each an equal 
number ? 

19. Reduce 10,050 guineas to seven-shilling 
pieces. 

20. How many crowns and pounds are there 
'in 491,630 sixpences ? 

21. Reduce 365 marks into two-pences. 

22. Reduce 32,187,642 farthings to half- 
crowns, crowns, and pounds. 

23. Reduce 70 moidores to pounds* 

24. Twenty-five men are to receive the sum 
of £131 5s. in equal portions; what number of 
crowns is that for each man ? 

25. I have 3 purses, containing gold, silver, 
and copper ; the first has in it 42 sovereigns, 3 
half-sovereigns, and 7 guineas ; the second ooor 

tains 12 crowns, 5 l[iQbl^tON<m^ \^ ^^^ ^jniats, 
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and a T-shilHng piece ; the third purse contains 
19 pence, 15 half- pence, and 42 farthings : what 
number of pounds is contained in the 3 purses ? 

TROT WEIGHT, 

26. In 14,164 lbs. how many ounces? 

27. Reduce 4421 ozs. 16 dwts. to grains, 

28. Reduce 29 lbs. 10 ozs. 12 dwts. to grains, 

29. In 8,197,560 grains, how many pounds? 

30. In 13 ingots of silver, weighing each 121bs. 
10 ozs. 15 dwts., how many lbs. ? 

31. A gentleman has 5^ dozen of spoons, each 
weighing 1^ oz. ; what is the whole weight in 
ounces, and their value, at 5s, 6rf. per ounce ? 

AVOIBDUPOIS WEIGHT. 

32. Reduce 574 tons of copper into cwts., 
quarters, lbs., ozs., and drs. 

33. Reduce a firkin of butter into half poimds, 
and quarter pounds, 

34. In a barrel of butter, how many half 
firkins ? 

35. In 7 bags of hops, each weighing 2 cwts. 
3 qrs. 14 lbs., how many pounds? 

36. How many parcels of 1^ lb. each may be 
made out of a puncheon of prunes ? 

37. Reduce 35 cwts. 3 qrs. lb, 14 ozs. to 
half drams. 

38. In a fotber of lead, how many \b^'i 
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39. In 584 great pounds of silk, how many 
common ones ? 

40. In 636 common pounds, how many great 
pounds ? 

apothecaries' weight. 

41. In 49 lbs., how many scruples and grains ? 

42. How many lbs. are contained in 416,940 
grs.? 

43. In 18 lbs, 1 5 I3 29 19 grs., how 
many grains ? 

44. Reduce 104,279 grs. to pounds. 

cloth measure. 

45. Reduce 174 yards into nails. 

46. In 319 English ells, how many nails? 

47. In 243 French ells, how many nails ? 

48. In 792 Flemish ells, how many nails? 

49. Reduce 513 yds. 3 qrs. 2 nls. to inches. 

50. How many yards are contained in 5 pieces 
of Holland, each measuring 34 Flemish ells ? 

51. In 25 pieces of Yorkshire Kersey, each 
62^ yds., how many English ells ? 

52. A merchant received a box of Irish linen 
from Coleraine, containing 24 pieces, each piece 
measuring 26^ yds. ; how many nails are contained 
in the quantity ? 

53. In 10 pieces of fine lawn, each 6^ yds., 
how many quarters ? 

54. In 17 pieces of Scotch Cambric^ each 7j 
yards, bow many inches? 
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LONG MEASURE. 



55. In 522. miles, how many furlongs, poles, 
yards, feet, inches, and barleycorns ? 

56. In 123,200 yards, how many leagues ? 

57. From London to Brighton, by Railway, 
the distance is 50^ miles ; how many steps would 
a man have to make, in going the whole distance, 
who made 2^ feet at each step ? 

58. How many iron rails, of 15 feet long, 
would it take to make a double line for steam 
carriages the whole length of the Great Western 
Railway, which is 162| miles in length ? 

59^ Supposing the circumference of a steam 
carriage wheel to be 6^ feet, how many revo- 
lutions or turns will be made by the wheels of 6 
carriages from London to Birmingham, a distance 
of 112^ miles, each carriage having four wheels of 
equal dimensions ? 

60. How many barley-corns would reach round 
the earth, reckoning the circumference 360 degrees, 
each degree 69^^ miles ? 

61. The land measurer's chain, called Gunter's 
chain, contains 100 links, and measures 22 yards 
in length ; how many inches is it in length, and 
what is the length of each link ? 

SQUARE MEASURE. 

62. In 482 acres, 3 roods, 17 poles, how many 
perches ? 

N 
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63. Reduce 4,109,640 poles to ax5res. 

64. A room measures 23 feet long and 18 
feet wide, how many square feet are contained in 
it, and how much carpet, a yard wide, will cover 
it? 

65. A gentleman having purchased a new 
house, employs a paper-hanger to cover •the draw- 
ing-room, but being dissatisfied with the charge, 
employs a person to measure the walls, when he 
finds the paper-hanger has charged him for 10 
yards more than there were in measurement ; the 
dimensions were as follow : the two ends measured 
10 feet 6 inches high, by 16 feet 3 inches, 
and the two sides were 10 feet 6 inches "^y 24 
feet ; what was the actual measurement, and what 
quantity did the paper-hanger charge for, no 
allowance being made for windows, &c. ? 

66. A person having a court yard to pave 
with stones exactly a foot square ; what number 
will he require if the yard measures 47 feet long 
and 24 feet wide ? 

67. A person having a piece of ground situ- 
ated on a beautiful eminence near Norwood, 
containing 4 acres 3 roods 20 poles, wishes to 
build a mansion and stables ; for the house and 
stables he intends to allot 2 roods 15 poles ; for 
the kitchen garden and pleasure grounds, 1 acre 
2 roods 10 poles ; and the rest he wishes to con- 
vert into 2 pastures for his horses, and to make 
them equal in size ; what must be the content of 
each pasture ? 
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CUBIC MEASURE. 



68. How many cubic inches are there in a 
block of granite which is 16 feet long, 4^ feet 
wide, and 2 feet in thickness ? 

69. In 618,347,218 cubic inches, how many 
solid yards ? 

70. How many solid inches are contained in 
100 loads of square timber ? 

WINE AND BEEB MEASURE. 

71. In 496 hogsheads 52 gallons 2 quarts, 
how many pints ? 

72. How many gallons, quarts, and pints are 
contained in a pipe of port wine ? 

73. Eeduce 120 hogsheads of brandy to 
ankers. 

74. Reduce 472,500 gallons to tuns. 

75. A merchant has a pipe of Lisbon which 
he wishes to draw off into bottles containing pints, 
quarts, and 2 quarts, and to have an equal num- 
ber of each ; how many should he have ? 

76. In 594 barrels of ale, how many pints ? 

77. In 72 hogsheads of ale, how many barrels ? 

78. If a cask holds 120 barrels, how many 
gallons does it contain ? 

79. In 4 tuns of oil, how many hogsheads, 
gallon85 and quarts? 

80. In 258 butts of porter, how many pints ? 

81. . How many firkins are there in 50 butts of 
beer ? 

M 2 
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DRY MEASURE. 



82. In 72 quarters of wheat, how many pecks ? 

83. How many pecks of 14 lbs. each^ are con- 
tained in a sack of flour ? 

84. How many sacks are there in 45 tons of 
coals? 

85. How many bushels of apples are there in 
25 sacks? 

86. In 197 lasts of com, how many pints? 

TIME MEASURE. 

87. In 365 days, 5 hours, 48 minutes, and 
45^ seconds, which is a solar year, how many 
seconds ? 

88. How many seconds are contained in 
354 days, 8 hours, 48 minutes, 33 seconds, a 
lunar year ? 

89. Reduce 17 years, 10 months, 2 weeks, 
6 days, 19 hours, to seconds. 

90. How many minutes have elapsed since the 
foundation of Rome, which happened 753 years 
before Christ? 

Examples for Exercise. 

91. In 1695 there were 572 bags, each con- 
taining lOOZ. carried to the mint ; these bags con- 
tained coins of various amounts in value, and 
ought to have weighed 18,451 pounds, 6 ounces, 

16 dwtB.j 8 grains Ttoy\ W\. \5mwx^ ^^^\n% 
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and filing they had become so reduced as to weigh 
but 9,480 pounds, 11 ounces, 5 dwts. ; what was 
the deficiency of the weight, and how many pieces 
of money could be made out of it of the following 
value and weight: — 1 crown, weight 19 dwts. 
^TT graiiis; a half-crown, weight 9 dwts. 16/y 
grains; a shilling, 3 dwts. 20 ff grains; a six- 
pence, 1 dwt. 22^ grains ; and an equal number 
of each ? 

92. In the reign of Queen Elizabeth the 
amount of silver money coined was 4,632,932/. ; 
by James I., 1,700,000/.; and by Charles I., 
8,776,544/. ; how far would this extend in length 
supposing the whole amount to be in shillings, 
and each shilling to be seven-eighths of an inch in 
diameter. 

93. There are 30,000,000 acres of land in 
Great Britain and IrelginJ cultivated by the 
plough, two-fifths of which are annually sown 
with wheat, two-fifths with barley, and the re- 
mainder with oats; what quantity of each sort 
of grain will it take to sow the land for crops, 
allowing 3^ bushels to each per acre ? 

94. For the whole annual supply of gas to 
the metropolis there are required 200,000 tons 
of coals, which produce 2,400,000,000 cubic feet 
of gas, weighing 75,000,000 pounds. The light 
produced by these means is equal to 160,000,000 
pounds of mould candles of 6 to the pound ; the 
bulk of coal is equal to 400,000 cubic yaxdax 
what 18 the value of the coal at 25s. -per \«tii \vcy« 

w 3 
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long would the gas last at 5 cubic feet per hour 
for each burner, reckoning 168,000 burners, burn- 
ing on an average 6 hours per day ? what is the 
number of cwts. contained in the whole? and 
what would it cost for mould candles during the 
same period of time, supposing they were used as 
a substitute for the gas, reckoning them at 7^. 
per lb. ? 

95. The Thames Tunnel was opened March 
25, 1843, after 20 years' labour under the direc- 
tion of Sir Isambert Brunei, chief engineer, at a 
cost of about 1,000,000/. ; how many passengers 
must pass through it to realize that, at one penny 
each? and how long, supposing that 300 pass 
through it every day ? 

96. The bullion in the Bank of England, in 
March, 1843, amounted to about 12,000,000/., 
supposing it to be in solid bars of gold ; what 
would it weigh if coined into sovereigns, each 
sovereign weighing 5 dwts. 3|^^ grains ? 

97. The quantity of hard soap subject to the 
Excise duty in 1840, amounted to 159,220,098 
pounds ; what has Government to receive at l^dL 
per pound ? 

98. The quantity of silver used in the manu- 
facturing of watches in England is 506,000 ounces; 
how many cases of 2^ ounces each can be made 
from the above quantity ? 

99. A hawk was taken at the Cape of Good 
Hope in September, 1792, with a golden collar 

about its neck, on wMcli ^?c^ ^Saa fc\isswn% in- 
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scriptlon: — " This goodlie hawke doth belong to 
his most excellente Majestic Jantieis King of Eng- 
lande, A.D. 1610;" how many days and years 
elapsed between these two periods ? 

100. The Emperor of Eussia has a diamond 
which was once the eye of an idol in the East 
Indies, and was stolen by a French soldier who 
deserted his regiment, and jpntrived to become a 
priest He afterwards sold it to a sea captain for 
20,000 rupees, or 2000/. ; a Jew then bought it 
for 17,000 guineas, and sold it for 20,00021 to a 
Greek merchant, who sold it at Amsterdam, to 
Prince OrloflT, through whom it came to the 
Empress Catherine, who had it placed in her 
sceptre. It cost 136,000/., and weighed 779 carats, 
each 3^ grains, Troy ; what did each person gain 
by his bargain, and what was the weight of the 
diamond in ounces Troy ? 

101. The Chinese ransom to be paid to* her 
S^ajesty Queen Victoria's Government, on ac- 
count of the hostilities and cruelties to some of 
the English in the Chinese territories in 1842, 
amounted to 21 millions dollars; how many 
pounds sterling in British money, reckoning a 
dollar to be 4*. 6d. ? 

102. A gentleman who resided in a country 
village, distributed amongst the poor 251. lOs. 
according to their ages : to those who had attained 
80 years he gave 5s. each ; to those at 70, he gave 
3*. each ; to those at 60 years, 2s. 6d. eada.*, «iA 
to four poor widows, who were \)\iiid5\ie %^n^1«. 

M 4 
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each; how many persons were relieved by his 
bounty, and what sum remained ? 

103. In 1537 we find among the expenses of 
the Princess Mary, daughter of Henry VIII., and 
afterwards Queen of England, that she bought of 
the Mayoress of London, Lady Gresham, six 
bonnets at 1/. each, for new year's gifts, and paid 
for two frontlets 10%; and at the christening of 
King Edward VI., she gave to the Queen's nurse 
40/., and 40*. in alms to the poor on the day of 
his birth; how many nobles and marks, and of 
each an equal number, were contained in these 
amounts ? 



ON SIMPLE PBOFORTION. 185 



CONVERSATION XX. 

ON SIMPLE PROPORTION. 



CONSTANTIA. 



Our next step, Lavinia, is to say a little about 
the rule called Proportion. 



LAVINIA. 



I think I shall now begin to feel more interest 
than ever in the science of numbers, since you are 
80 kind in removing all difficulties out of the way. 

Is there no other name given to this rule ? 



CONSTANTIA. 



Yes ; it is frequently called the Eule of Three, 
because three terms are given to find ^fourth; but 
Proportion is the more correct term. 



LAVINIA. 

This reminds me of my cousin Kichard, whom 
I have often heard sing: — 

« Multiplication is Texation, 
Division is twice as bad ; 
The Rule of Three does puzi\e m«, 
And Practice drives me mad." 
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CONSTANTIA. 

Never mind being puzzled, Lavinia, if you can 
afterwards understand it. 

Proportion consists of three kinds : — 

First, Simple or Direct Proportion. 
Second, Inverse Proportion. 
Third, Compoimd Proportion. 

These are sometimes treated of promiscuously 
under the term proportion ; but in order to give 
you a clear perception of them, I shall explain 
each rule separately. 

Firsty then, let me explain to you the meaning 
of the word proportion as it is applied in arith- 
metic, that you may clearly understand what is 
meant by the term. 

Proportion is the relation which one thing bears 
to another of the same kind, and it may be equal, 
greater, or less, according to circumstances ; your 
^e may be the same as Caroline Wilson's, but she 
may be taller than you are, she is therefore taller 
than you are in proportion to your age ; you may 
purchase a yard of ribbon in Saint Paul's Church- 
yard, and I may purchase a yard in Camberwell 
of the same quality and pattern, yet mine may be 
much dearer than yours. One person may pur- 
chase a hundred-weight of sugar for 6d. per pounds 
wbich would amount to 2L 16*. ; but another per- 
Bon who might purchase a \ea» c53ffl5i>sA7j <i^ ^Jdr^ 
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same quality would be charged 6^d, per pound, 
which would be 3/. Os, Sd, per cwt., this would 
make a difference of 45. 8^. per cwt., and it would 
of course be dearer in proportion by the pound 
than by the hundred-weight It is the same, by 
walking or riding any distance; you may travel 
40 miles on the Birmingham Kailway in an hour 
and a half; while another person may be two 
hours travelling the same distance on the Great 
Western Railway, therefore the rate of speed 
would be faster on the Birmingham Railway 
than on the Great Western. 

In common conversation, you frequently say, 
this is greater than that ; this is further than that ; 
fhis is heavier than that, and so on ; therefore the 
more knowledge you have of this rule the more 
correctly will you be able to speak and judge of 
many things in general conversation, and be able 
in many instances to determine what is the exact 
proportion which one thing bears to another. 

LAVINIA. 

It appears, then, that more than one thing is 
required to form a proportion 9 

CONSTANTIA. 

Just so; there must be something knowuy for 
you cannot form an idea of proportion without it. 

LAVINIA. 

That, I tbiakj I understand. 
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CONSTANTIA. 

Let US now come more particularly to the rule 
Proportion as it is applied to the working of 
questions. 

1. The given question always consists of three , 
terms, two answered terms, and one term not 
answered. 

In stating the question, which is placing the 
three terms in their proper order, for the sake of 
simplicity, always put th^, unanswered term in the 
third place. 

2. Let your Jlrst term be of the same nature 
or quality as the third; that is, if money be the 
first term, the third must be the same ; if it con- 
sist of weight, measure, or distance, the third term 
must be the same. 

3. Let your second or middle term be of the 
same nature or quality as that in which the answer 
is required ; that is, if the answer be required in 
money, weight, or measure, the middle term must 
be the same; proceed thus with every question. 
This is the first part of the rule, which I trust you 
will see more clearly when I show you how to 
work an example. 

LAVINIA. 

I am greatly obliged for your kind attentioni 
I shall endeavour to perform all you wish me, 
and I wait with pleasure to hear you explain the 
remaining part of the ruVe. 
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CONSTANTIA. 

4. The next thing, after stating the question, 
is to observe whether any of the terms require to 
be reduced by the rule Reduction, for if jour first 
term consists of pounds, shillings, and pence, and 
your third term oi pounds only, they must both be 
reduced to the same denomination, before you can 
proceed to the next step. 

5. Having done this, reduce the middle term 
to the lowest name of which it consists ; that is, if 
it be pounds and shillings, you must reduce it to 
shillings, and so on, ii' the denominations are 
lower. 

6. When you have thus prepared all the terms 
in the stating, multiply the second and third terms 
together, and divide that product by the j^r«^, the 
quotient will be the answer in the same name that 
you left your middle term in before dividing it ; if 
in poimds, the quotient will be pounds; if in 
shillings, pence, or farthings, the answer will be 
accordingly, 

LAVINIA. 

I think, after the trouble you have taken to 
explain this rule to me, Constantia, that I cannot 
fail to understand its application. I had always a 
dread of it from what my brothers had said ; for 
Mr. Pemberton was always very cross because they 
Gould not understand it, though he nevex bsjji 
patience to explain it in language EV]i\;ai(\^ X.^ 
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their understandings. Now I shall have a good 
laugh at the boys when they return home at Mid- 
summer ; and I shall also tell Edward not to be 
80 vain as to imagine that a knowledge of arith- 
metic is confined entirely to the boys* of Mr. 
Pemberton's school, or to those at King's College. 

CONSTANTIA, 

Well, my dear girl, there is no harm in a joke 
upon your brothers, seeing that they think your 
sex are incapable of obtaining a knowledge of 
figures. I should like you to read this rule over 
until you learn it thoroughly, for it is of so much 
importance that you will find it the key to almost 
every difficulty in arithmetic. I shall not pro- 
ceed any farther till to-morrow; you will then 
have done what I wish, and I shall proceed to 
explain to you some examples. — Adieu. 
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CONVERSATION XXL 

ON SIMPLE PROPOBTION — CONTINDED. 



CONSTANTIA. 



Good morning, Layinia, I suppose you have 
come prepared to be very industrious ; well, • 
industry must be your motto still, and you will 
be sure to succeed. I shall now give you some 
examples, and explain their meaning. 

Examples. 

1. If 4 yards of lace cost 6*., how much will 
12 yards cost at the same rate ? 

Stated thus : 

yards s. yards 

As 4 : 6 : : 12 

12 
4 ) 72 
Answer 18 shillings. 

In this simple example you may see how I 
apply the rule ; you may also observe that m l\sa& 
questioiz two tbmga are answered^ ^ssA ox^a uu- 
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answered. It clearly states that 4 yards may be 
bought for 6*., and that 6*. will buy 4 yards, 
these are therefore the two answered terms ; but it 
does not state what 12 yards will cost ; you are to 
discover this by the rules laid down, and always 
take care to let the unanswered term be the last 

T\iQ first and tJdrd terms are here alike, both 
being yards ; the middle term consists of money, 
because the answer is required in money; after 
the second and third terms are multiplied together, 
and that product divided by the first term, the 
answer is 18 shillings, which is of the same name 
as that in which you left your middle term. 

I will now change the form of this example, and 
use the same terms. 

2. If 12 yards of lace cost I85., what will 4 
yards cost at the same rate ? 

Stated thus : 

yards $. yards 

As 12 : 18 :: 4 

4 
12 ) 72 
Answer 6 shillings. 

Here you see, 4 yards is the unanswered term 
in the question, and it is put in the third place ; 
and we find 4 yards cost 6*,, as was stated in the 
first example. By this plan you may prove any 
sum in the Rule of Three ; but when there is a 
remainder it is difficult iox aiiU^xiksx to do that 
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LAVINIA. 

This appears very clear ; but I suppose I shall 
not find them all so easy to understand. 



CONSTANTIA. 

I think with care and attention you may. 
There is another form in which this example may 
be placed, and equally correct : that is, by divid- 
ing the first two terms in the stating by any num- 
ber that will do it without a remainder, and use 
the quotients of these numbers. 

Thus: 



yards *. 
6 ) 12 6 ) 18 


yards 


As 2 : 3 


: : 4 


4 




2 ) 12 




Answer 6 


shillings, as before. 



He^e, though you change the figures, you do 
not alter the proportioUy for 2 bears the same 
proportion to 3, as 12 does to 18, being just two- 
thirds of it. 

Example. 

3. If 6 yards of velvet cost 1/. 17*. 6 A, how 
manj yarda can I buy for 181. 10s.? 
o 
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Stated thus: 


As I 17 


6 


yards. £ «. 

: 6 :: is lo 


20 




20 


37 




370 


12 




12 








450 




4440 yards 






6 




45,0)2664,0(59i Answer. 
225 






•414 






405 






• -9 






-i 






45 



In this example you must observe, that your 
rules for reduction are to be applied, because your 
first and third are not in the same denomination, 
therefore you make them so by reduction, and 
proceed as before, and the quotient is 59 yards, 
and 9 remaining, which is -^jtha of a yard, and 
that equab ^, the answer is therefore 59^ yards. 

LAVINIA. 

But I observe you cut off a cipher in the divisor 
and dividend. 

CONSTANTIA. 

This may always be done where there is an 
equal number in each, as I remarked in Division ; 
I will give you another example where all the 
terms require to be xeduc^A. 



ON SIMPLE PROPORTION. 195 

Example. 

4. If 4 lbs. 8 ozs. 13 drs. of tea cost 1 1 69. 9d.y 
how much will 7 lbs. 6 ozs. cost at the same rate? 







Stated tl 


ms: 




lbs. OZ9. 

As 4 8 
16 


drs. 
13 


£ s, 

: 1 5 

20 


9 ; 


lbs. 

:: 7 

16 


72 
16 




25 
12 




118 
16 


445 
72 




309 




708 
118 



1165 1888 
309 



16992 
5664 



1165)583892(12)500 

5825 

20) 41-8 

,..892 

4 
■ 2-1-8 

1165) 3568(1 

3495 

"73 
Answer £2, Is. Sfdl — 73 remainder 

Here the quotient^ after the division^ consists 
of pence^ which I reduce to pounds. I think, 
Layinia, these examples are sufficient to show you 
cleariy the meaning of the rule, and when you 
have made yourself tolerably acquainted with 
it, I will explain to you the difference bet^e«^ 
Direct and Invmbse Proportion* 

o 2 
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LAVINIA. 

You are very patient and kind to explain away 
80 many difficulties. 

CON8TANTIA. 

You will find this rule so extremely valuable in 
almost all calculations, that you will never regret 
the trouble you take in learning it ; it is frequently 
called the Golden Rule, from its value in solving 
so many questions. You will find it very useful 
when you study the use of the globes, where it is 
used to illustrate many interesting questions. 

The following examples I trust, with a little 
assistance, you will be able to understand : — 

Examples. 

5. If 1 lb. of cheese cost 9^d., what will 1 cwt. 
cost? 

6. If 1 cwt. of coffee cost 9/. I8s. 6d., what is 
that for 1 lb. ? 

7. What will 4 dozen of mould candles cost, if 
1 lb. cost Is. S^d. ? 

8. Bought a firkin of butter for 21. I9s. 6(f. ; 
what cost 1 lb. ? 

9. Bought a packet of Hyson tea containing 
6 lb., at the rate of 6^. 9d. per lb. ; what did the 
whole packet cost ? 

10. What will a shiver of beef cost weighing 
27^ lbs. at 7id. per lb. ? 

11. Bought 10 tons of the best Wallsend ooals 
at 28s. per ton ; what was t\ia\, ipct ^axiW 



ON SIMPLE PBOPOBTION. 197 

12. Gave 1/. lOs. for 69^ yards of calico; at 
what rate did I buy it per yard ? 

13. I bought 4 pairs of white cotton stockings 
for 7s. 6d. ; what is that per dozen ? 

14. Bought 5 pieces of quilling net, each con- 
taining 47^ yards, at 2f^. per yard ; what did the 
5 pieces cost me? 

15. Bought 97^ yards of Brussels carpeting at 
3*. 9d. per yard ; what did the piece cost? 

16. Gave 13/. 10^. for 5 pieces of Holland, each 
12 ells English; what is that per yard? 

17. A servant disagrees with her Mistress after 
she has lived with her 4 months, 3 weeks, 4 days ; 
she was hired at 12Z. 10^. per annum ; what money 
had she to receive ? 

18. If an ounce of silver be worth 5*. 6d,, what 
is a tankard worth that weighs 2 lbs. 11 ounces 
12 dwts. 15 grs. ? 

19. If a person lays by 2*. 6d. per week, how 
long will he be in saving 100/. ? 

20. A person failing in business, calls together 
his creditors, and gives them his stock, book debts, 
and cash, to be distributed amongst them, which 
amounts to 495/. 18^. 6d, and his debts to 
942/. 11*. Sd, ; what will each creditor receive in 
the pound, and how much will they lose by the 
failure? 

21. A person hearing that a tradesman had 
failed who was indebted to him 279/. 16*. 4d., was 
willing to receive 10*. 9d. in the "joxmA*, "W^ 

o 3 
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much would his dividend amount to, and how 
much would he lose of his debt ? 

22. The father of a young lady 14 years of age, 
presented her with 50/. which she placed out to 
interest at 51. per cent, per annum; what sum 
would she have coming to her at the age of 21 
years ? 

23. A gentleman's house and premises are as- 
sessed to the poor-rate 342/. lOs.; the assess- 
ment on the whole parish is 1098/. 19^. 6<f., and a 
rate is made for the relief of the poor amounting 
to 89/. I5s. 6d. ; what sum must this gentlemian 
pay towards the amount ? 

24. If a person spends 7s. 6<f. a day, what will 
it amount to in a year of 365 days ? 

25. A gentleman possessed of an income of 
300 guineas a year, is desirous of laying by 50L 
per annum in case of sickness; what ought his 
weekly outgoings be to do this ? 

26. A gentleman bought an estate consisting 
of 72 acres 3 rds. 19 pis., and gave at the rate of 
52/. lOs. per acre; for the valuation he paid 
429/. I6s. 6d. ; and to furnish his house 725/. I6s. ; 
what was the whole amount of cost after he had 
paid these sums ? 

27. A family consisting of 12 persons consumeB 
as much meat as amounts to 4/. lOs. weekly ; si>p» 
posing the same number every day, what would the 
yearly amount be, and how many pounds would be 
purchased, reckoning the meat on an average at 
T^d per lb. ? 
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28. A person wishes to purchase floor cloth for 
a hall that measures 12 yards long, and 2^ 3rards 
wide^ and he agrees to give 2*. Sd. per square 
yard ; how many yards will it take to cover the 
hall, and what will it cost ? 

29. I bought a piece of "Welsh flannel contain- 
ing 49| yards, and gave at the rate of 5s. 3d. for 
3 yards ; what did the flannel cost me ? 

30. How long will a person be saving a thousand 
pounds in business if his clear profits amount to 
75L ISs. a year? 

31. The best Stilton cheese is about 1^. Sd. per 
pound ; if I buy 7 cheeses at that price, weighing 
on an average 10| lbs. each^ what will they cost 
me? 

32. What will 1 cwt. of rice cost, at 5d. per 
pound? 

33. If a sack of potatoes weighing 168 lbs. cost 
8*. Bi, what will 4 tons cost at that rate ? 

34. What will 9 quarters of oats come to at 
3«. 6(/. a bushel? 

35. If a family of 9 persons consume a firkin 
of beer in 7 days, how long ought a barrel to last 
the same number of persons ? 

36. I bought 4 pieces of book muslin, each 
12 yards, and gave 6Z. ISs. 6d. for them ; what 
did the muslin cost me per yard? 

37. How many dresses could be made out of 
» piece of Gros de Naples measuring 72 yards, 
allowing 15^ yards to each dress ; and what yrovs^ 

o 4 
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be the price of the eilk^ and of eadi dress^ suppos- 
ing it cost 4». S<L per yard ? 

38. By the income-tax law, every person whose 
income is 150Z. per annum, and above that amount, 
has to pay a tax of 7c?. for every pound ; what is 
that per cent. ? and how much is the income (rf a 
person who pays towards it annually the sum of 
80 guineas ? 

39. How many pairs of Witney blankets can I 
buy for 20 guineas, at 1/. ISs. 6d. a pair? 

40. Bought of a tradesman 2^ cwt. of sugar at 
the rate of 9^d. per lb., but on payment of cash 
he agreed to allow me 51. per cent, on the amount ; 
what was the deduction made ? and what sum had 
I to pay him ? 

41. Bought 3f lbs. of tea for IZ. 5*. 6d. ; how 
much would 9 lb. 10^ ozs. cost me at the same 
rate ? 

42. What will a fother of lead come to at 
255. 6d. per cwt. ? 

43. A man agrees to perform a piece of work 
for 41 165., and finishes it at the end of 3 weeks 
5 days ; how much were his daily earniQgs ? 

Examples for Exercise. 

44. From a pound of standard gold they coin- 
at the Mint 46|§ sovereigns, each weighing 5 dwts. 
3 grs. ; what quantity of gold must be had to coin 
1 000 sovereigns ? 

4S. A person bought 5 cWsXa oi Xa^ ^adck <i«ftr 
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taining 84 Ibs.^ at 3^. 4^^. per lb.> and he wished 
to gain 10 guineas by the bargain ; what must he 
sell his tea at per lb. ? 

46. A person bought a quantity of linens 
amounting to 189^ yards for 20 guineas, but in 
consequence of their being damaged he sold them 
out at 1^. lO^d. ; what did he gain or lose by the 
transaction ? 

47. Three persons, A, B, and C, who were 
Mends, appointed one fine morning to walk to a 
neighbouring seaport town to see a ship launched, 
and to dine with their relatives, but as they lived 
each a different distance from the town, they 
^reed to start accordingly, in order to reach the 
place at the same time. A's distance was 9 miles ; 
B's 10^ ; and C's 12 miles ; A starts at half-past 
seven in the morning ; B at seven ; and C at half- 
past six, and they all arrive at the end of their 
journey at a quarter before eleven ; at what rate 
per hour did each of them travel? 

48. A hare pursued by a greyhound was 75 
yards before him at the time of starting ; whilst 
the hare ran 7 yards the dog ran 10 yards ; how 
far would the dog run before he caught the hare ? 

49. The hour and minute hands of a clock are 
together between the hours of three and four; 
what is the exact time of the day, and when will 
they be together a second time ? 

50. The earth under the equinoctial line is 360 
' degrees in circumference, each 69y^5 miles: if tbia 

hodjr rerolveB on its axia in 24 tour^, «iX»\iVia^T^^ 
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per hour are the inhabitants of the equator carried 
from West to East? 

51. A person bought a quantity of wine for 100 
guineas at 12^. Id. a gallon, but on taking it home 
the cask was stayed and some of the wine was lost ; 
after selling the remainder for 135. 6ef. a gallon, 
his returns were only 90 guineas ; what quantity 
of the wine was lost? 

52. A tradesman bought 5 tuns of oil for 
287/. 16^., but one of the casks got damaged so as 
to lose 50 gallons ; he is desirous of knowing how 
to sell it per gallon so as not to lose by the 
bargain? 

53. A gentleman living in India had acquired 
a fortune of 20,000/., which he consigned to his 
agent in London,- except 1000/. which he reserved 
to himself for his voyage to England, and to dis- 
charge his debts in India before leaving; these 
debts amounted to 289/. lis. 6^., the remainder 
he took with him on board; but he was ship- 
wrecked near the island of Ceylon, where he lost 
all that he had but a 100/. bank of England note 
which floated upon the water near the plank on 
which he reached the shore ; out of this he paid 
60 guineas for his passage home by another vessel, 
and when he reached England his agent had failed 
in business and offered his creditors 5^. ^d. in the 
pound; what had he to receive after all these 
misfortunes? 

54* Mr. Green's large Nassau balloon measured 
150 feet in circumference) ^oid %Q i^\. m V^v^i* 
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and was covered with 2,000 yards of silt which 
cost 700/. : it contained 70,000 feet of gas at 18^. 
for 1000 feet; what was the cost per yard of the 
silk, and what did the expense of the gas amount 
to? 

54. The pressure of weight against the shield 
used in constructing the Thames Tunnel, is said 
to amount to 3,000 tons over a superficies of 
2,000 square feet; what is the pressure upon a 
square inch at the same rate ? 

55. The earth moves in its orbit round the sun 
at the rate of 68,000 miles per hour, and performs 
an entire revolution in a sidereal year or 365 dayfl 
6 hours 9 minutes 14 J seconds ; what is the dis- 
tance in miles which it travels to make an entire 
circuit of the sun ? 

56. In Paris there are 250 houses exclusively 
engaged in the manufacture of bronze of various 
descriptions, in which are made 15,000 clocks 
worth lOZ. each ; 40,000 pairs of candlesticks at 
168, ; 3,000 pairs of candelabra at SI, ; 100 sur^^ 
touts de tcdtle* at 60Z. ; 60,000 glass covers at 8^. ; 
chandeliers and lamps, 40,000Z. ; small articles, 
72,OOOZ. ; articles of luxury, 80,000Z. ; what amoimt 
does this branch of manufacture produce annually 
in Paris alone ? and what amount of wages are paid 
annually to the men at 5s. a-day, the niunber being 
6,000? 

• « Surtouts de Table '* are large ornamental vases for hold- 
ing flowers, which are placed in the centte oC 1i!i[i« \a^^ «X. ^^ms^t 
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57. The magnificent gates of the central open- 
ing of the triumphal arch in front of Buckingham 
Palace, were designed and cast by Mr. Samuel 
3Parker, of Argyle Place, London, and are consi- 
dered the most superb in Europe. They are made 
of a beautiful alloy, the base of which is refined 
copper, and are of a gold colour ; the height of 
each gate is 21 feet, and the width 7 feet 6 inches. 
The weight of each gate is -2 tons 13 cwt., and 
their thickness 3 inches, yet they are so hung that 
a child may open or shut them ; and the weight 
of the frieze and arch 1 ton 9 cwt. 1 qr. The 
total cost was 3,000 guineas, how much was that 
per pound ? 

58. In Hanson's Patent Steam Carriage, which 
carried passengers, in 1834, from the City to 
Islington, the consumption of coke was about 
12 lbs. per mile, and 100 lbs. of water; Jiow far 
would 20 tons of coal carry them at the same 
rate, and how many cubic feet of water would be 
required, if a cubic foot weighs 997^\y ounces 
avoirdupois, to carry them as far as their supply 
of coals? 

59. The construction of the human frame is 
one of the most sublime works of the Creator. 
The heart contracts about 4,000 times every hour^ 
and ejects one ounce every time; and the body 
contains about 25 lbs. of blood ; how many times 
its own weight of blood passes through the heart 
in 24 hours, allowing the contractions to be lini-. 

/orm? . . 
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60. The air presses upon the body of a human 
being 18 lbs. 7| ozs. to every square inch in a fine 
day, and the superficies of a man's body is about 
15 square feet ; how many tons weight does he 
support? and what is the difference of weight 
which he sustains between a fine and a gloomy 
day, when on the latter the pressure of air is 
3,902 lbs. to the square foot ? 

61. It is stated that there are 168,000 gas 
burners in London alone, and that each burner 
consumes on an average 5 cubic feet per hour; 
what would be the annual charge for lighting the 
metropolis, reckoning the average time of' burning 
5 hours each, and the chaise to be 9^. for every 
1,000 feet? 

62. If a staff of 3 feet in height, cast a shadow 
4 feet 9 inches long; what length of shadow will 
be cast by the great Pjrramids of Egypt, at the 
same hour of the day, if the height be 500 feet ? 

63. The number of British vessels shipwrecked 
annually is about 780, and the average burden of 
tonnage for each ship is 110 tons, reckoning each 
vessel at half the cost of building, which is 5L lOs. 
per ton ; what is the whole loss annually ? 

64. What quantity of coals must be carried in 
a Bteam vessel of 300 horse power, on a voyage of 
9 months, reckoning 15 lbs. of coal per hour to 
every horse power ? 

65. In the construction of a watch, the number 
of pieces, and trades employed, are aa \MidRX\ — 
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No. ofpartg. No. of pieoef . No. of trtdes, 

1 Pillars 4 1 

2 Frame 4 1 

3 Cock and Potence 2 1 

4 Barrel and Arbor 3 1 

5 Going-Fusee 14 2 

6 Wheels 4 1 

7 Pinions 4 2 

8 Stop-stud 1 1 

9 Stop and Spring 3 1 

10 Click and Ratchet 3 I 

11 Motion 16 2 

12 Jewels (5 holes) 28 2 

IS Cap 3 2 

14 Dial 5 3 

15 Index 1 1 

16 Escapement 13 3 

17 Compensation-balance ... 9 1 

18 Case 3 1 

19 Pendant 2 1 

20 Case-joint 6 1 

21 Case-spring, &c 4 2 

22 Main-spring 1 , 2 

23 Chain 826 3 

24 Hands 3 1 

9$ Glass 1 1 

Total of pieces 963 

Engine Turner 1 

Engraver 1 

Gilder 1 

Examiner 1 

Total Number of Artificers e^nployed... 42 

There are 240^000 silver cases stamped annually 
at the Assay Offices in England ; supposing the 
same number of watches to be manufactured^ and 
the same number of men to each watch, how 
many men would it give employment to, suppos- 
ing every 42 men completed 100 watches in a 
year; and what would their wages amount to at 
2 guineas per week on an average ? 
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66. In building and repairing ships, docks, &c., 
belonging to His Majesty's naval service, from 
1823 to 1833, there were used 1,216,719 loads of 
timber, which cost 6Z. a load ; how much did the 
timber amount to ? and how many vessels of the 
rates given below could be made out of the timber, 
supposing 9i first-rate ship consumes in her con- 
struction 5,880 loads; a second-rate^ 4,839; a 
third-rate^ 3,600 loads ; a fourth-rate^ 2,732 ; a 

fifth-rate, 1,800 loads; and a sixth-rate, 963 
loads; having an equal number of vessels of 
each rate? 

67, Some idle boys once amused themselves by 
pumping the parish well dry, which belonged to 
the poor, and in order to do it as quickly as pos- 
sible, when one left off, another began; they 
pmnped 100 strokes every quarter of an hour, 
and drew 2 gallons from the well every 4 strokes ; 
after pumping for 2 J hours, they found the well 
without water ; how many strokes were performed 
by these idle boys ? and what quantity of water 
did they throw away ? 
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CONVERSATION XXH 



ON nnnsBSE peopoetion. 



CONSTANTIA. 

Thebe is no material difiference between the 
working of this Kule and the last^ except that 
after you have reduced your terms to their pro- 
per denominations^ you multiply the first and 
second terms together for a dividend, and make 
your third term the divisor ; the result will be the 
answer, in the same denomination as that in which 
you left the second term. 

Example, 

1. If 3 men can mow a meadow of grass in 
4 days, how many men can do it in 3 days ? 

Days. Men. Days. 

As 4:3 :: s 

4 
3)12 
Answer 4 men. 

You may observe from the nature of the ques- 
tion, that the answer is required in men: there- 
fore as in the last rule, men must be the middle 
term, and because it la InN^Ta^ Yxcy^xtion^ you 
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multiply the first and second term together, and 
divide by the third. 

LAVINIA. 

But I do not yet see the difference between 
Direct and Inverse Proportion. 

CONSTANTIA* 

Well, my dear, I will explain it to you by 
two examples, as it is but little understood by 
\>eginners. 

Direct proportion is when more requires more^ 
and less requires less. 

Inverse Proportion is when more requires less^ 
or less requires more. 

Example of Direct Proportion. 

2. If in one day 3 men can reap 2 acres of wheat, 
how many acres can 6 men reap in the same time ? 

Stated thus 

Men. Acres. Men, 

As 3:2 :: 6 

6 
3)12 
Answer 4 acres. 

Now It must be clear to you^ livas^^ ^^&»^ 
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6 men can reap more than 3 men in the same 
time; and the answer will be greater than the 
second term; consequently more men will reap 
more wheat in the same time ; it is therefore an 
example of more requiring more^ and the Propor- 
tion is direct If your third term had been less 
than the first, it would have been less^ requiring 
less. 

Example of Inverse Proportion 

3. If 2 men can reap a field of wheat in 3 days^ 
how long will it take 6 men to reap the same ? 

Stated thus : 

Hen. Days. Men. 

As 2:3 :: 6 

2 
6) 6 
Answer 1 day 

Here it is equally evident that 6 men will not 
be so long in reaping the same field as 2 men, 
therefore the answer is less than the middle term, 
for it is more men requiring less time ; or more re- 
quiring less; therefore the Proportion is Inverse* 
You are, then, always to bear in mind, in this part 
of arithmetic, that. 

When more requires morcy or less requires Uss^ 
tbepropardoa i& DIKECT. 
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But, 

When more requires few, or kss requires mare, 
the proportion is INVERSE, 

LAVINIA, 

I see ; in InTerse Proportion there is an oppo^ 
sition of meaning in words more and less; but }n 
Direct thej are not so, because it is more and more, 
or kss and fe^^, 

CONSTANTIA. 

That is quite correct, Lavinia. 

LAVINIA* 

Well, after a little practice, I think I shall 
master all these difficulties ; I am not at all dis- 
couraged while I have you for my instructress, 
and I think difficulties must give way to perse^ 
yerance« 

CONSTANTLY. 

That is my decided opinion, and I shall leave 
you to work at your convenience the following 
examples : 

Uxamples^ 

4. If 6 horses eat 23 bushels of oata lnQ 4a?j%v 
how hag will the same quantity \8A\i WVoiba^ 
p & 
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5. Lent a friend 140/. for 12 months, with a 
promise that he would lend me 100/. in return; 
how long ought I to have it to requite my kind* 
ness to him ? 

6. A gentleman began to make hay one fine 
morning in June, and he hired 8 men to mow his 
grass, and they were to have mowed it in 6 days; 
but unfortunately two of the men were taken iU; 
in what time would the rest finish it ? 

7. A traveller performs a journey in 4 days, 
when the day is 16 hours long; how many days 
will be required to go the same journey when the 
day is 12 hours long? 

8. How much in length, that is 3 inches wide, 
will make a square foot ? 

9. How many pounds of sugar at S^d. per lb., 
are worth 16 lb. of tea at 5s. 4:d. per lb. ? 

10. A building was raised in 14 months By 
72 workmen; but through an error in the con- 
struction, it gave way and fell, and was to be 
rebuilt in 3 months, how many men must be em-* 
ployed to complete the work ? 

1 1. If when the price of flour is 2s. 6rf. per peck, 
the penny loaf weighs 5 ozs., what should' it wdgh 
when flour is sold for 3^. per peck ? 

12. The statute acre, if 40 poles long,:ifi 4 polea 
wide, what length must it be if the width be 
12 poles? 

13. How many yards of paper 27 inches wide, 
frill cover a room that is 24 yards in circuit, md, 

JO feet 3 inches high? 
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14. How many yards of matting, half a yard 
wide, will cover a floor that is 18 feet wide and 
30 feet long? 

15. There were placed in a garrison 800 men, 
with provisions for 2 months; how many men 
must depart, that their provision may last 5 
months? 

16. The general of a besieged place having 
provision for 54 days, at the rate of 1^ lb. for 
each man ; but he is desirous to prolong the siege 
to 80 days in expectation of subcour; what must 
each ration be to hold out this time ? 

17. If 65 yards of carpet, 1 yard wide, be 
sufficient to cover a room, how many yards of 
Brussels will it take of 3 qriS. wide ? 

18. How many yards of stuff, 3 qrs. wide, will 
line a cloak IJ long, and 3 J yards wide? 

19. If I pay 17*. 6rf. for the carriage of a ton 
weight by railway for 52 miles, what weight 
ought I to have carried 100 miles for the same 
chaise? 

20. If 20 sheep eat an acre of turnips in 
6 weeks, how many will eat the same in 3 weeks ? 

21. K 30*. worth of wine will be sufficient for 
46 men, when the tun is worth £24., how many 
men will the same suffice, when the tun is worth 
£16.? 



PS 
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CONVERSATION XXIH 

ON COMPOUND PROPORTION. 



LAVINIA. 



Well^ Constantia, as I have finished all you 
gave me to do in the last Bule^ I suppose we shall 
proceed now to Compound Proportion. 



CONSTANTIA. 

That is our next step^ my dear girl; I shall 
therefore hasten to explain the meaning of the 
term. 

Compound Proportion is that part of the rule 
which is applied to questions which, in Simple 
Proportion, would require two or more statings ; 
but by the rule which I shall give you, you may 
resolve any question, how many statings soever 
there may be, whether Direct or Inverse. I give 
jou this rule because it is simple, and will answer 
all questioiaa in common. "{itoi^oxV^oxu ^l&i^x^ ^x^ 
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other rules which separate causes from effects^ 
&c., but it is 80 frequently a great diflSculty for 
a young beginner to know these causes from 
the effects^ that I shall give you no rule of the 
kind. 

RiTLE L — As in the rule of Direct Proportion, 
place down for the middle term, the given term, 
that is of the same nature as the answer. 

II. — Place the known terms, or terms of sup- 
position on the left hand; these terms may be 
known by depending upon the word if. 

III. — AU the other terms must stand on the 
fight hand, and are the terms of demand or un- 
answered terms ; taking care to let every ^rst and 
third term be of the same name, 

IV. — Eeduce the^r«^ and third terms to the 
same denomination, and the middle one to the 
lowest name mentioned. 

V. — Now, if by the nature of the question 
more than the middle term be required, mark the 
•less of the two outer terms with a cross for a 
divisor ; but if less than the middle term be re- 
quired, mark the greater of the tVo outer terms 
for a divisor in every stating, Multiply all the 
terms together that are nfiarked for a divisor ;. and 
all the others for a dividend; the quotient of this 
work will be the answer corresponding tc^ "vk^fc 
p4 
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middle term, I will now show you by an ex-^ 
ample. 



Example. 

1, If 9 persons spend 120/. in 8 months, bow 
much will 24 persons spend in 16 months? 

Stated.thus : 

Persons. £ Persons. 

As + 9 : 120 :: 24 

+ 8 : :: le . 

Here, by the nature of the question money is 
required for the answer, therefore money must be 
the middle term ; 9 persons is the term used for 
supposition ; 24 persons the one of demand, and as 
they are both of the same name require no 
reducing. 

Again, by the question, if 9 persons spend 
120/., 24 persons will spend more than 120/.; 
therefore I mark the less of the two outer terms 
for a divisor. 

I then, proceed with the next stating in the 
same manner, using the middle term in common 
with every stating, thus: if in 8 months 120i are 
required, how much is required for 16 months? 
which of course is more than 120/. ; again, I there- 
fore mark the less of the two outer terms as before 
for a diviaor. 
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In the next place, I collect the terms not 
marked, and multiply them for a dividend^ and 
those that are marked for a divisor ^ and the work 
stands as below : — 



£ 

120 

_24 

480 

240, 

2880 

16 



9 17280 
_8 2880 £ 
72) 46080(640 Answer. 
432 
•288 
288 

...Q 



I shall now give you another example contain- 
ing 3 statings. 



Example. 

2. If a garrison of 3,600 men in 35 days, at 
24 ozs. per day each man, eat a certain quantity 
of bread ; how many men in 45 days, at the rate 
of 14 ozs. per day each man, will eat double the 
quantity? 
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As 





Stated thus: 




35 days 
24 0ZS. 
+ 1 quantity 


Men. 

: 3600 : : 

3600 

35 

18000 

10800 

126000 

24 


• 

45 days. + 
14 ozs. + 
2 quantities. 


45 
14 


504000 
252000 




180 
45 

630) 


3024000 
2 
Men. 

6048000(9600 Answer. 
567 

•378 

378 




..00 





"Sou may also perform this example by the fol- 
lowing method, which is called cancelling^ and save 
a great deal of labour: — 

Put down each term of the dividend with a 
sign of multiplication between them, draw a line 
under them, and beneath it place the terms of the 
divisor. Find a number that will divide one of 
the upper terms and one of the lower without a 
remainder, put down the quotients instead^ and 
draw a line through the numbers divided, and in 
this way reduce every term as low as you can. 
Multiply all the top njimbers for the dividend^ and 
the lower ones for a diviaoT, vmcA dxsvdfc one by the 
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Other, the quotient is the answer, like the middle 
term of your statings, thus : — 

5 so 

^^^ii^2^iL?i^«80 X 24 X 5 - 9600 men. 

You will find tliis rule exceedingly useful when 
you^K)me to fractions, as well as in this rule. 

LAVINIA. 

There appears much in this rule that I learned 
under Simple Proportion. 

CpNSTANTIA. 

Certainly, my dear; for it must of necessity be 
similar to it in many things, and though it is pro- 
bable you will never be required to use it much, 
1 think it as well to explain it to you. 

LAVINIA. 

Thank you : it is not at all unlikely that either 
master Harry, or Edward, may try to puzzle me 
in this, as they told me the other day that they 
intended to give me a severe examination at 
Christmas, when the long dark evenings will 
prevent their going out to play cricket. You have 
not said what is the meaning of those dots that you 
place between each term of the stating* 
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CONSTANTIA. 

I am glad you remind me of it ; they are used 
to denote proportion, thus : 

As 2 : 4 :: 8 : 16 

Which means, that 2 bears the same proportion 
to 4 as 8 does to 16. And are read thus : as 2 is 
to 4, so is 8 to 16. 

For the present, I must say adieu, and leave 
you to work the examples that I have written for 

Examples, 

3. K 1007. in one year gain 51 interest, what 
will be the interest of 800Z. for 6 years ? 

4. If 130 bushels of com will serve 16 horsea 
64 days, how many days wiU 98 bushels serve 
5 horses ? 

5. A barrel of beer was suflScient to last a 
family of 8 persons 12 days, how many barrels 
will be drunk by 18 persons in the year? 

6. A regiment of soldiers, consisting of 1,568, 
consumed 694 quarters of wheat in 330 days, how 
much will an army of 20,550 soldiers consume on 
a march of 120 days ? 

7. If 9 pieces of camion carrying 24 pounders, 
can beat down a castle wall in 2 hours, how long 
would it take 12 pieces carrying 18 pounders^ to 
beat down the same wall, if each cannon fired the 
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same number of times^ the balls flying at the same 
velocity? 

8. If 250 men in 6 days of 10 hours each, dig 
a trench of 5 degrees of hardness, 70 yards long, 
3 wide, and 2 dee^ ; what length of 6 degrees of 
hardness, 5 yards wide, and 3 deep, will be dug by 
210 men in 8 days of 12 hours each? 

9. If, when wine is 30/, per tun, 20/. worth 
serve a ship's crew of 336 men for 4 days, at a 
pint a day each man ; how long will 500Z. worth 
«erve a crew of 250 men at 1^ pint a day to each 
man? ; 

10. J£ 4 compositors in 16 days of 12 hourd 
long, can compose 14 sheets of 24 pages in each 
sheet, 44 lines in a page, and 40 letters in a line t 
in how many days of 10 hours long, may 9 com* 
positors compose a volume to be printed on the 
«ame letter, consisting of 30 sheets, 16 pages in a 
iiheet> 48 lines in a page, and 45 letters in a line? 

11. If the carriage of 150 lbs. for 100 miled 
cost 7^. 6d, how many pounds can I have carried 
600 miles for 1/. lOs. 6d. ? 
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CONVERSATION XXIV, 

ON PRACTICE. 



CONSTANTIA. 

This rule takes its name from the general uae it 
obtains in business by its concise and practical 
application, and is performed by dividing the quan* 
tity given by the aliquot, or even part of any given 
price ; the following are some of the numbers used 
in dividing, |, ^, ^, f, &a, which is the same as 
dividing by 2, 3, 4, 5, &c. ; but before you can 
perform this rule with ease, you must learn per* 
fectly the tables of aliquot parts, which I ekaUl 
give you. 

A TABLE OF THE ALIQUOT PARTS OF MONBT, 









OP A SHILLINCk 


OP ▲ 


POUND. 


cL 


«. d. 




£ 


6 - ) 

4 » i 


10 


s: 




6 8 


ss 


3 = i 


5 


ss 




2 « i 


4 


ss 




." : i 


3 4 


sa 




2 6 


= 




or A riHinr. 


2 


BS 


1 1 




I 8 


S 


A 


i = i 


1 4 


a 


h 
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' LAVINIA. 

I think you will find me perfect in the last task 
you gave me, and I shall be glad to have you, 
explain to me the rule. 

CONSTANTIA. 

That shall be done with pleasure. Suppose I 
buy 12 yards of velvet at 1/. a yard, I must of 
course give 12i for the whole; but if I paid 10*. 
a yard> it would cost only half that amoimt. 
Now, if I divide the 12 by 2, it gives me 6/. and 
the work is placed in this manner* 

». yds* 

10 r. })12 

,£ 6 price at I0«i per jard. 

Whatever name you take, an aliquot part of the 
quotient is always of the same name, for 10*. is 
half 1/., therefore the quotient is 61.; if any re*- 
mainder, you reduce it to the next lower name, as 
in division of money. 

On the same principle, if I give 5*. a dozen for 
20 dozen of gloves, I give \ as many potmds, be- 
cause 5«. is I of a pound, thus : — 

5-1)20 

£ 5 Answer. 
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In this way you may calculate any niunber of 
things at any other price, say 4614 yards of lace 
-at ^d. a yard, it would stand thus : — 

g,0) 153,8 

^676 181. Answer. 

Here the quotient consists of shillings, because 
Ad. is the aliquot part of a shilling, which id 
brought into pounds by Reduction. 

There are several forms of this rule which 
I shall divide as follows: — 

S.ULE I. — When the price is less than a penny: 
multiply the given quantity by the number of 
farthings, and reduce them to pounds j or, divide 
by the aliquot part of a penny, and reduce them 
to pounds. 

Rule IL — When the price is an aliquot part of 
^ shilling^ divide by the aliquot part, and that 
-quotient by 20. 

Rule III. — When the price is pence and far- 
things^ and not an aliquot part of a shilling ^ divide 
the ^ven quantity by some aliquot part of a 
shilling; then consider what part of this aliquot 
part the rest is, and divide the quotient by it, and- 
this quotient added to the other will give the 
answer in shillings which divide by 20. 

Rule IV. — When the price is more than a 
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shilling y hut less than two ; let the given quantity 
stand for shillings, and work for the pence and 
farthings as before. 

KlTLE V. — When the price is any even number 
of shillings under 20> multiply the quantity by 
half the price, double the first figure in the 
quotient for shillings, and the rest will be pounds ; 
but when the price is not an even number of shil- 
lings, multiply by the shillings, and divide by 20 
for the answer. 

Utile VI. — fFhen the price is shillings and 
pence; if they are an aliquot part of a pound, 
divide the quantity by that aliquot part, and the 
quotient will be the answer. If they are not an 
aliquot part, multiply by the shillings, and take 
parts for the rest, and divide by 20 for the 
answer. 

KuLE VIl. — When the price is pounds, shil- 
lingsy pence, and farthings ; multiply the quantity 
by the pounds, and proceed with the rest as in the 
former rules ; when the given quantity consists of 
two or three figures, multiply the price by the 
quantity, as in Compound Multiplication. 

KuLE VIII. — K there be a fraction in the 
quantity, work for the whole number by the 
former rules, and find the product of the fraction 
by multiplying the price by the numerator, and 
dividing that product by the denominator, then 
add this quotient to the other products for the 
answer. 

Q 



226 ON PBACTICE. 

KULE IX. — When the quantity is of several 
denominations ; multiply the price by the highest 
denomination as you did in Compound Multi- 
plication^ and take parts of the given price for the 
inferior denominations^ and their sums will be the 
true value. 

• Before you proceed to Rule the IXth^ you must 
learn the following table. In the examples which 
follow each rule I have worked one at lengthy 
to show you the nature of the operation. 
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A TABLE OF THE ALIQUOT PARTS OF WEIGHTS 
AND MEASURED 



AVOIRDUPOIS 


TROY 


CLOTH 


WEIGHT. 


WEIGHT. 


MEASURE. 


OF A TOK. 






cwt. 


OF AN OUNCI. 


OF A YARD. 


10 » 1 
5 - i 


dwts. gn. 


qn. nis. 


10 » 1 


2 0^1 
10 = 1 


4 » 1 


6 16 a } 


21 - i 

2 - A 


5 = 1 


? " ^ 


4 « i 


1 - A 




3 8a} 




OF A CWT. 


2 12 « 1 


OF AN 


qrt. n». 


2 a A 


XNOLI8H ILL, 


2 or 56 » 1 


1 16 a A 


qn. nIs. 


1 or28 ^ 1 




2 2 a i 


16 » 1 
14 = 1 


OF A DWT. 


1 1 = J 




1 a J 




gn. 


? = -*» 


OF } CWT. OR 


12 a 1 


1 - A 


56 POUNDS. 


8 = 




Ibi. 


6 a 1 


OF A FLEMISH 


28 rs } 


4 « i 

3 a 1 


XLL. 


14 - i 


qrs. nil. 


8-1 
7 « 1 


2 - A 


I 2 = i 




1 = 






3 = 4 


OF 4 CWT. OR 




2 = i 


28 POUKU8. 


LAND 


1 - A 


lbs. 


MEASURE. 




14 « 1 
7 = 1 




OF A FRENCH 


OF AN ACRE. 


XLL. 


4 » i 
Si = i 


r. p. 


qn. nU. 
3 « i 




2 a i 
1 a i 


2 = i 


OF A POUND. 


1 2 = i 


OZ. 


32 = i 


10 = 1 


8- = J 


20 « J 


3 = 4 


4 = J 


16 = A 


2 - A 


2 a 1 


8 « A 


1 » A 



Q 2 
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Examples* 

Rule L 

1. What cost 6195 yards of linen tape at ^d. 
per yard? 

UU|619£_ 
12)1548J 

2,0)^29 

Answe r 61 9*. 0|dl 

2. 4168 at \d. \ 3. 6210 at ^d. 
4. 3176 at Id. 



Rule II. 


5. 6403 yards at Id. 


|ld.|Al6403 

2,0) 53,3-7 
Answer 26Z. 13». Id, 


6. 2150 at \^d. 


8. 1025 at 3A 


7. 4267 at 2d. 


9. 2639 at ^d. 


10. 1654 at 6d. 


Rule III. 


11. 428 at \\d. 


Id. A 428 

i i 

35-8 
8-11 


2 
Anb\« 


,0)4,4-7 

et 21. 4«. Id. 
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12. 


6140 at 1^. 


28. 3124 at 6^<;. 


13. 


2916 at l|rf. 


29. 5216 at ^d. 


14. 


1029 at 2|dL 


30. 4379 at 7rf. 


15. 


4163 at 2^. 


31. 2165 at 7^ 


16. 


1487 at 2|rf. 


32. 1416 at 7^. 


17. 


6542 at 3^ 


33. 5196 at 7|<f. 


18. 


1843 at S^d. 


34. 9170at8id: 


19. 


1483 at 3|d: 


35. 4268 at 8^. 


20. 


1384 at 4^ 


36. 3187 at 8f<i 


21. 


6215 at 4^ 


37. 4219 at 9rf. 


22. 


4706 at 4f<i: 


38. 6362 at 9^^;. 


23. 


1245 at Sd 


39; 1027 at 9|d 


24. 


2716 at 6i<t 


40. 1286 at lO^rf. 


25. 


1374 at 5^ 


41. 3025 at lOf cf. 


26. 


268 at 5|</. 


42. 9417 at lid: 


27. 


4961 at 6^d. 


43. 6128 at Hid. 




44. 7265 


at ll^d. 




Rui.1 


i IV. 


45. 


3186 a 


tl2|d 




UUI 


3186 
66 4^ 




2,0)3 


25,2 ^ 




Anawer 1 


632. 12(. 4^ 


46. 


2178 at 12^«i 


52. 2137 at 14<;. 


47. 


319 at 12|d: 


53. 6198 at U^d. 


48. 


6512 at 13rf. 


54. 2596 at 14^£r. 


49. 


3185 at 13^ 


56. 1738 at 14|d. 


50. 


2149 at 13^ 


56. 2896 at ISd. 


51. 


1960 at 13^ 


57. l%4a.\.\f>\d. 



Q 3 
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58. 2153 

59. 1769 

60. 4180 

61. 3446 

62. 1985 

63. 2185 

64. 4318 

65. 129 

66. 480 

67. 1869 

68. 6217 

69. 5430 

70. 1325 

71. 2186 

72. 1010 



at U^d. 
at 15|if. 
at I6d. 
at 16^. 
at 16^d 
at le^cL 
at I7d. 
atl7iA 
at I7id. 
at 17|rf. 
at ISd. 
at IS^d. 
at IS^d. 
at IS^d. 
at I9d. 
88. 4126 



73. 2166 

74. 4023 
76. 2617 

76. 3198 

77. 210 

78. 366 

79. 4129 

80. 4726 

81. 4196 

82. 6486 

83. 6163 

84. 5210 
86. 7189 

86. 7215 

87. 219 
at 23f A 



at Id^d. 
at 19^^ 
at 20cL 
at 20id. 
at 20id. 
at 20|^. 
at 2ld. 
at 21^. 
at 21fd: 
at22d 
at 22^d. 
at 22ld. 
at 23d 
at 23^ 
at 23^ 



Rule V. 



89. 4196 at 4^. 

4196 
2 



Answer 8S9/L 4». 



90. 4120 at 7s. 

4180 



12S60 
2060 



Answer 1442t 

91. 692 at 2s. 



92. 375 

93. 4681 

94. 165 

95. 2176 

96. 4428 

97. 2163 

98. 521 

99. 693 

100. 7250 

101. 412 

102. 546 



at 4^. 
at 6s. 
at 9s. 
at 10^. 
at I2s. 
at 13^. 
at Us. 
at I6s. 
at IBs. 
at 19«. 
at20«. 
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Rule VI. 








103. 2186 at 2s. 6d. 






s. 


d. 


1 St. 6d. 1 ) 1 2186 
Answer S7SL St. 


105. 
106. 
107. 


1426 at 
2193 at 
4219 at 


2 
3 
5 


6 
4 



104. 4128at4«..6<;. 

1 6<1 1 4 1 4188 


108. 
109. 
110. 


2638 at 
185 at 
257 at 


6 

7 
8 


8 
6 
6 


16512 
2064 


111. 
112. 


2173 at 
4280 at 


9 
10 


6 



2,0)1857,6 
Answer 9281 16<. 


113. 
114. 


3962 at 
4128 at 


12 
13 


9 
4 


Rule VII. 








115. 3215 at 21 16«. 


4|d. 








(. d. 
10 


i 


3215 
2 










5 
1 
4 
0) 




6430 
1607 10 
803 IS 
160 15 
53 11 8 
6 13 Hi 








Answer 906221 8: 7]/i. 








£ s. 
116. 342 at 3 16 


rf.. 






117. 189 at 2 12 


8| 






118. 4169 at 5 14 


lOi 






119. 213 at 6 12 


n 






120. 4196 at 4 18 


8| 












Q 


4 
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£. s. 


d. 


121. 


7132 at 4 13 


n 


122. 


6141 at 5 9 


H 


123. 


741 at 13 1 


H 


124. 


8126 at 18 12 


3f 



s. d. 




10 


1 


5 




2 6 




3 


A 


1 





Rule VIIL 
126- 2152f at 21. I7s. lOd. 



2152 
2 

4304 

1076 

538 

269 

26 18 

8 19 



£ », 

value at 2 

value at 10 

value at 5 

value at 2 

value at 

value at 



1 18 6\ value at 



d, 



6 
3 
1 

0! 



£ 8. d, 

2 17 10 
2 



Answer 62242. 15«. 10^ 



126. 
127. 
128. 
129. 
130. 
131. 
132. 
133. 
134. 



32190^ 



at 
at 

4492^ at 

3760| at 

2195f at 

218^ at 

643| at 

218f at 



£ s. 
2 13 



3 

2 

4 



91 



^n 



at 



12 
16 
12 
6 17 

8 13 

9 19 lOi 
4 12 11| 

19' 19 llf 



lOi 
5| 
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Rule IX. 

135. What is the value of 12 cwt 3 qrs. 16 lbs. 
of tobacco, at 4/. 12*. per cwt. ? 



2 



£ 9, d. 

i 4 12 O 

12 





55 4 





1 


I 2 6 





16 


* 1 3 





13 


n 


Answ 


er £59 6 


ii 



value of 12 cwt. 
yalue of 2 qrs. 
yalue of 1 qr. 
6 value of 16 lb. 



- 136. What is the value of 6 cwt 3 qrs. 17 lbs. 
of soap, at 2Z. 17^. Sd, per cwt. ? 

137. What is the value of 16 cwt 3 qrs. 15 lbs. 
of tea, at 197. 168. Sd. per cwt ? 

138. What ifl the value of 11 cwt 1 qr. 19 lbs. 
o^ sugar, at 2/. lOs, 6d. per cwt. ? 

139. What is the value of 7 tons 11 cwt 3 qrs. 
1 lb. of cheese, at 48/. 17^. 9d. a ton? 

140. What is the value of 2 qrs. 17 lbs. 10 oz^ 
at 3/. 17«. 6d. per cwt ? 

141. What is the value of 17 lbs. 6 oz. 13 dwts. 
of silver, at 3/. 5*. per lb. ? 

142. What is the.value of 15 hhds. of wine, at 
25/. 10*. per hhd. ? 

143. What is the value of 19 acres 3 rds. 14 pis. 
of land, at 31/. 17*. 6d. per acre? 

144. What is the value of 37 yds. 3 qrs. 2 nls., 
at 5s, 9^d. per yard? 

145. What is the value of 173 tuna Z \>JwJa» 
17 ^k^ at 171. Us. 3d. per tun? 
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146. What is the value of 217 ells Flemish, 
1 qr., at 5s. 7^d. per ell? 

147. What is the value of 235 ells English, 
3 qrs. 1 nL, at 7s. lO^d. per ell ? 

148. What is the value of 182 hhds. 32 gls. 

1 pt., at 4Z. 16^. ed. per hhd. ? 

149. What is the value of 93 barrels 17 gk 

2 pints, at li I6s. Sd. per barrel? 

150. What is the value of 429 square yds. 7 feet 
117 inches, at 9*. 7^d. per yard? 

These examples, Lavinia, terminate the Rule 
of Practice, and may all be performed by Direct 
Proportion ; on the contrary, all those examples 
which have 1 for the Jirst term in Direct Propor- 
tion may be performed by this rule. 
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CONVERSATION XXV- 

ON VULGAB FRACTIONS. 



CONSTANTIA. 

We now come to the Rule called Fractions, 
which signify broken parts, or rather parts of any 
whole thing. If you divide an orange into three 
eqiLol parts, and give one part to your sister, you 
give her a fraction of it ; if you give your brother 
another part, he has a fraction of it also ; and a 
fraction of it remains to yourself. But you are 
not to imderstand that a fraction is the part of an 
orange only ; it may be part of a pound, a shilling, 
a penny, a yard, &c., or of any whole thing what- 
soever ; and when you understand this Rule, you 
will be able to determine the value of any whole 
thing, if the value of a part only is given. 

LAVINIA. 

I see this very clearly. 

CONSTANTIA. 

In every fraction there is a numerator and a 
denominator, thus, f , called two thirds ; the upper 
figure is the numerator, and the fotoer t\ii^ ^<bT\ssafiL* 
nator. 



236 ON VULGAB FEACTIONS. 

Fractions are of six kinds, viz. — Proper, Im- 
proper, Simple, Compound, Mixed, and Complex. 

1. A Proper fraction has the numerator less 
than the denominator, as f , |, |, &c. 

2. An Improper fraction is when the numerator 
is equal to, or greater than the denominator, as 
f , J, or f^, &c. When the numerator is equal to 
the denominator, the fraction is equal to 1 ; but 
when the denominator is greater than the nume- 
rator, it is greater than 1. 

3. A Simple fraction is a fraction which ex- 
presses the number by one numerator and one 
denominator, as f , &c. 

4. A Compound fraction is the fraction of a 
fraction, or two or more fractions joined togeth^ 
by the word of, as ^ of f , of f , of f , &o. 

5. A Mixed number consists of a whole number 
atid a fraction, as 2^, 5f , &c. 

6. A Complex fraction has a mixed fraction 
for its niunerator or denominator, and very fre^ 

1 4 41 

quently both, as |, ^, ^, &c Any whole 

nmnber may be expressed like a fraction, by 
writing 1 beneath it for a denominator, thus — 
6 is the same as ^5 or 10 is equal to ^. 

LAVINIA. 

But how am I to understand what part the 
fraction is of the whole thing which it represents? 

CONSTANTIA. 

It 18 understood tio^ua; — T\i<& ^<^\i^\!&DAtor 
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shows the number of parts any whole thing is 
divided into, and the numerator shows how many 
of those parts are taken. Suppose you divide an 
orange into 6 parts, and give me one of them, the 
fraction would stand thus, ^, the denominator 
showing into how many parts the orange was 
divided, and the numerator how many were taken 
away ; if you gave me 3 out of 6, it would stand 
thus, I or ^ the orange, or you may see the rule 
by the following simple diagram : — 

12 3 4 5 6 7 8 9 10 11 12 
{1|2|3|4|5|6|7|8|9 | 10 | 11 | 12 | 

The line is divided into 12 equal parts, which 
are shown by the figures below, and the figures 
above show how many of those parts may be 
taken. 

Let us, for example, take an orange again, and 
divide it into 12 equal parts : now if I take away 
5 parts from the 12, I leave /^ths ; if I take 8 
parts, I leave x^jths; and if I take 12 parts, I take 
ifths, or the whole orange ; for when the nume- 
rator and denominator are alike, it is equal to 1, 
or the whole of any thing. All fractions are 
founded on this principle, though they are very 
often complicated in their arrangement. We 
must now proceed to the first Rule, which is called 
Reduction. 

LAVINIA. 

How very strange! Do you do Reduction 
before Addition ? 
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CONSTANTIA, 

Yes^ Layinia ; there are so many Yarious forms 
in fractions, that before they can be used they 
must be reduced from one denomination to an- 
other, to prepare them for those rules. 

Reduction of Fractions, like Simple Reduction, 
never alters the value of any thing it changes, but 
changes only the denomination ; and if you mul- 
tiply or divide both terms of a fraction by the 
same number, the value of it is not changed 

Case L — To find the greatest common measure 
of a fraction. 

The common measure of a fraction is the number 
which will divide both the numerator and the 
denominator without a remainder ; and the greatest 
number that will do this, is the greatest common 
measure : in the fraction /^, 8 is the greatest com- 
mon measure ; for if the fraction is divided by it, 
the result will be |, which is equal in value to j\, 
so you see Reduction changes the fraction without 
altering its value, and it often saves a great many 
figures. 

Rule. — Divide the greater term of the fraction 
by the less; then divide the divisor by the re^ 
maindery and continue to divide the last divisor by 
the last remainder till nothing remains: the last 
divisor is the greatest common measure. When 
the last divisor is 1, the fraction has no common 
measure, but is already in its lowest terms. 
If there be an equal ii\mv\>^T oC d^kera in the 
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numerator and denominator^ they may be cut off 
without altering the value of the fraction^ thus : 

310 — 5 

Examples. 
1. Firsts the greatest common measure of | j§. 

216)618(2 
432 

186)216(1 
186 

•30)186(6 
180 

••6)30(5 
30 



Here 6 being- the last divisor^ it is the greatest 
common measure. 

2. What is the greatest common measure of 

3. What is the greatest common measure of 

4. Fmd the greatest common measure of tttvJ' 

5. Find the greatest common measure of fy j§. 

6. What is the greatest common measure of 

8963 V 

Case II. — To reduce fractions to their lowest 
terms ; that is, to reduce the numerator and de- 
nominator by a number that will divide both with- 
out a remainder, and leave the fraction so that no 
other number can reduce it lower. 

Rule. — Divide the numerator and denominator 
of the Graction by their greatest commoTLXDi^Assox^. 
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To explain this, I shall take the example in case 
the first. 

Examples. 
7. Reduce f|§ to its lowest terms. 

Com. mea. 6^{f(^ lowest terms — Answer. 

You will observe no number will divide this 
fraction again except 1, therefore it is in its lowest 
terms. 

8. Reduce f f f to its lowest terms. 

9. Reduce fj^f to its lowest terms. 

10. Reduce y^%* to its lowest terms. 

11. Reduce j^^-^ to its lowest terms. 

12. Reduce Yriis *^ ^*s lowest terms. 

13. Reduce yj%^^ to its lowest terms. 

Case III. — To reduce a mixed number to an 
improper fraction. 

Rule. — Multiply the whole number by the 
denominator of the fraction and add in the nume- 
rator, and beneath this sum place the denominator, 
and you will have the fraction required. 

Examples. 

14. Reduce 4f to an improper fraction. 

6 

y Answer. 

15. Reduce 7^ to an improper fraction. 

16. Reduce ll| to an improper fraction. 
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17. Reduce 23y^y to an improper fraction. 

18. Reduce 45^§ to an improper firaction. 

19. Reduce 539^^1 ^ ^^ improper fiaction. 

20. Reduce 2631^/^t^ to an improper fraction. 

Case IV. — To reduce an improper fraction to 
a whole or mixed number. 

Bule. — Divide the numerator by the denomi- 
nator, and the quotient will be the whole or mixed 
number; when there is a remainder, place the 
divisor beneath it for the fractional part. 

Examples. 

21. Reduce ^^ to a mixed number. 

6)29_ 

il 

This rule, you observe, is just the reverse of the 
last ; and I have made use of the same example to 
show you more clearly. 

22. Reduce Yt^ to a mixed number. 

23. Reduce '\\^ to its proper terms. 

24. Reduce f || to its proper terms. 

25. Reduce *-^^/- to its proper terms. 

26. Reduce -yff^ to a mixed number. 

27. Reduce -^f f ^ to a whole number. 

Case V. — To reduce a complex fraction to a 
simple one. 

Rule. — If the numerator or the denominator, 
or both, consist of a whole or a mixed number, 
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reduce them to improper fractions by Case the 3rd ; 
then invert the fraction which forms the denami" 
natoTy and multiply the numerators together for a 
single numerator, and the denominators for a 
single denominator. 

Examples, 

28. Reduce p to a simple fnwtion. 

First, 6f = V and 8§ = ^. 

Then, ^x-l«J4^ Answer. 
7 26 182 

The examples under this rule are of various 
forms, a few of which I will give you, — 

Thus,a=V=!?xA=?!2. 

'4J V 9 21 819 
. . 52 V 52 5 260 

And ^JV_^i2±^LjLl±^ll. 
* 15 V 7 75 525 175* 

I think, however, these will give you a clear 
view of what many young ladies consider a very 
difficult part of Arithmetic ; but they are fright- 
ened at the appearance rather than the reality ; for 
there is nothing difficult about it when clearly 
explained. 

42 

29. Beduce t?^ to a simple fraction. 

6f 

33 

30. Reduce -^ri to a simple fraction. 

31. Beduce -t=^ to a simple fraction. 
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68, 



59 ^ 

32. Keduce^-J? to a simple fraction. 



33. Reduce j^ to a. simple fraction. 



93t 

317 



34. Reduce ,^f ^ to a simple fraction. 

35. Reduce -^ to a simple fraction. 

51* 

36. Reduce -^2 to a simple fraction. 

7 

Case VI. — To reduce a compound fraction to 
a simple one. 

Rule. — First see if any of your fractions be 
integers (that is whole niunbers), mixed numbers^ 
or complex fractions, and reduce them by the 
former rules; then multiply all the numerators 
together for a new numerator, and all the deno- 
minators for a new denominator, and reduce this 
fraction to its lowest terms ; or you may cancel 
any figures that are foimd in the numerators and 
denominators, and make use of their quotients, as 
directed in Compound Proportion: this is very 
important in fractions, as it saves a great deal of 
trouble. 

Examples, 

37. Reduce § of f of j\ to a simple fraction. 

^llj^^^ Answer. 
3x7x11 231 

K 2 
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38. Beduce | of 8 of 5^ of ^^ to a simple 
fraction. 

First, 8=1 and 5i»¥ 

2fx)?x31 X 9^279 ^^^^ 
^x 1 X ^ X 10 10 

39. Reduce f of f of y\ to a simple fraction. 

40. Reduce -^-^ of W of y\ to a simple fraction. 

41. Reduce 4^ of 6 of 3^ to a simple fraction. 

42. Reduce 12f of 31^% of 29|f to a simple 
fraction. 

43. Reduce f of 14 of 6/^ to a simple fraction. 

34 7 

44. Reduce -r-^ of -|- of 37 to a simple fraction. 

Case VII. — To reduce a whole number to a 
fraction of a given denominator. 

Rule. — Multiply the whole nUmber by the 
given denominator^ and the product will be the 
numerator required. 

Examples. 

45. Reduce 12 to an improper fraction, having 
25 for its denominator. 

25 

12 

300 
25 Answer. 

46. Reduce 6 to an improper fraction^ having 
43 for its denominator. 

47. Reduce 31 to an improper firaction, having 
for its denominator 63. 
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Case VIII. — To find the value of a fraction in 
the known parts of an integer. 

Bule. — Multiply the given quantity by the 
numerator, and divide that product by the deno- 
minator ; if there be any remainder reduce it to 
the next lower denomination, and divide by the 
denominator as before ; proceed thus tiU you come 
to the lowest denomination. 

Examples, 

48. What is the value of f of a shilling ? 
d. 

12 

_2 

3)24 

8 Answer 6dU 



Or thus. 



d. 
S)12 

4 



Answer, 8 as before. 

49. What is the value of | of a pound? 

50. What is the value of f of a guinea ? 

51. What is the value of -j-^ of a groat ? 

52. What is the value of -f ^ of 5 guineas ? 

53. What is the value of § of f of a sovereign ? 

54. What is the value of y% of a moidore ? 

55. Eeduce to its proper quantity ^ of a lb. 
Troy. 

56. Reduce Jf of a ton to its proper quantity. 

R 3 
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57. Seduce to its proper quantity f of a pipe 
of wine. 

58. Seduce to its proper quantity |^ of 3 cwt 
2 qrs. 16 lbs. 

59. Seduce f of a mile to its proper quantity. 

60. Seduce -^ of 3 yds. 2 qrs. 1 nL to its pro- 
per quantity. 

61. Seduce ^^ of a yard to its proper quantity. 

62. Seduce f of a month to its proper quantity. 

63. Seduce f of a ton of coals to its proper 
quantity. 

64. Seduce ^ of a yard to its proper quantity. 

Case IX. — To reduce coins, weights, and 
measures into fractions. 

Bule. — Seduce the ^ven sum, weight, or mea- 
sure, into the lowest terms mentioned for a nume- 
rator, and reduce the given integer to the same 
name for a denominator, and that fraction will be 
the answer ; when a fraction is given at the end of 
a quantity, reduce both the quantity and the inte- 
ger to the number of parts contained in the deno^ 
minator of the fraction, and add the numerator of 
the given fraction to the product for the numerator. 

Examples. 

65. Seduce 5^. 6^d to the fractioti of a pound. 

8, d* .9* 

5 6} 20 integer 

12 12 

€6 240 
4 4 

266 Numerator. 960 Denominator. 

A 266 130 , ISL 

Answer, fir«sirr pound, or ir» 

960 480 *^ 48 
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66. Beduce 4^. 6^d f to the fraction of a pound. 

5. d, s. 

4 6J I .20 integer 

54 240 

4 4 

218 960 

5 5 

1093 Numerator. 4800 Denominator. 

Answer, pound. 

4800*^ 

67. Beduce 6^. M. to the fraction of a pound. 

68. Beduce \s. 4td, to the fraction of a pound. 

69. Beduce 17*. ll^d. f to the fraction of a 
pound. 

70. Beduce 4|(f. to the fraction of a guinea. 

71. Beduce 9*. llfrf. to the fraction of a 
moidore. 

72. What part of 51 9s. is 4Z. 13*. 5f A ? 

73. Beduce 8 oz. 14| drs. to the fraction of a 
pound avoirdupois. 

74. What part of 10 cwt. 1 qr. 12 lbs. is 8 cwt. 
1 qr. 25 lbs. ? 

75. Beduce 2 feet 3 inches to the fraction of a 
yard. 

76. Beduce 343 yds. 2| ft. to the fraction of a 
mile. 

77. What part of a pound is 3*. lO^rf. ? 

78. Beduce 7 gals. 3 qts. of wine to the fraction 
of a hhd> 

79. What part of a tun of wine is 1 hhd. 
59|galfl.? 

R 4 
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80. Eeduce 2 roods 3 poles to the fraction of an 
acre. 

81. Beduce 3 bis. 2 pks. 1^ qt to the fraction 
of a quarter. 

82. Beduce 12 hrs. 48 min. to the fraction of a 
year. 

83. Beduce 13 hrs. 30 min. to the fraction of a 
day. 

Case X. — To reduce fractions of one deno- 
mination to fractions of another denomination^ 
retaining the same value. 

Rule 1. — When the reduction is from a less to 
a greater denomination^ multiply the denominator 
by all the denominations between the one given 
and the one required. 

Rule 2. — When the reduction is from 9, greater 
to a less denomination, multiply the numerator by 
all the denominations between the one given and 
the one sought, similar to the rule for reducing 
compound fractions to single ones, and reduce this 
fraction to its lowest terms for the answer. 

JExamples, 

First, to reduce a small name to a greater — 

84. Beduce f of a farthing to the fraction of a 
pound. 

_ X - X X — = __= pound = Answer: 

7 4 12 20 6720 1344*^ 

Second, to reduce a great name to a smaller-— 
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85. Reduce t^Vt ^^ * pound to the fraction of 
a farthing. 

J_x?2x^xl-i^ =5 Answer. 
1344 1 1 1 1344 7 

I have given you these two examples^ by which 
you may see that one part of the Rule is the 
reverse of the other. 

86. Reduce f of a penny to the fraction of a 
pound. 

87. Reduce y% of a pound to the fraction of a 
farthing. 

88. Reduce y\ of a guinea to the fraction of a 
penny. 

89. Reduce 3% of a pound to the fraction of a 
penny. 

90. Reduce f of a hal^enny to the fraction of 
a moidore. 

91. Reduce f of a lb. Troy to the fraction of a 
grain. 

92. Reduce f of an ounce avoirdupois to the 
fraction of a cwt. 

93. Reduce f of a gallon to the fraction of a 
hhd. 

94. Reduce f of a yard to the fraction of a 
mile. 

95. Reduce f of a sovereign to the fraction of a 
groat. 

Case XI. — To reduce fractions of different 
denominators^ to others of a common denominator 
of the same value. 



250 ON VULGAR FRACTIONS* 

Bule. — Multiply each numerator into every 
denominator except its own, for a numerator, 
and all the denominators together for a new deno- 
minator; if any of the fractions require to be 
reduced first, do it by the former rules. 

Examples. 

96. Eeduce |, j, y^, and f to a common deno- 
minator. 

2x5x 10 X 8» 8001 

1 X 3 X 10 X 8= 240 I ^^^ xr„,„o„*^«, 

6 x3 X 5 X 8- 720 f ^^"^ Numerators. 

5x3x 5x10= 750 J 

3x5xlOx 8 = 1200 Common denomixiator ; 

therefore. J -«?2.,i=il2 , i.= W.j=«2.. 
' 1200 ' 1200 10 1200 ' 1200 

97. Reduce 3^, f, -^-gy and ^f, to a common 
denominator. 

98. Eeduce y^^j, f , f , and f , to a common deno- 
minator. 

99. Beduce |, y^y, f , ^, to a common denomi- 
nator. 

100. Beduce y'y, f, f , and |f, to a common de- 
nominator. 

101. Eeduce y\, 2^, 4|, and 3^^, to a common 
denominator. 

CONSTANTIA. 

Haying finished all the cases in reduction, 
Lavinia, which are necessary to perform the rules 
that follow, I shall now proceed to — 
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ADDITION OF FRACTIONS, 
which you will find extremely simple by a careful 
attention to the rules you have just finished. 

Rule. — Reduce roixed numbers to improper 
fractions^ compound and complex fractions to 
simple ones^ and those that have different denomi- 
nators to a common denominator, add together all 
the numerators, and place the sum of them above 
the common denominator, which is the siun of the 
fractions required. 

Uxamples. 
1. Add f , f , and |^, together. 



2x4x5= 40T 
3x3x5=. 45 I 
4x3x4= ,48 J 



New numerators. 

Sum 133 

.^^ s 2}} Answer. 
3x4x5= 60 

2. Add f 9 -/u, and 2^, together. 

3. Add |, 3, and |, together. 

4. Add 5|, 3^, and 8f , together. 

5. Add f of a shilling to | of a pound.* 

6. Add f of |, -j-V of tV and ^f , together. 

7. What is the sum of f of a guinea, f of a 
potmd and f of a shilling ? 

8. What is the sum of f of 21 19^., j% of 
5 guineas, and ^ of a moidore ? 

* To find the value of each fiEaction, you must reduce them to 
their proper terms by Case VIII. 
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9. What is the sum of | of a lb. Troy, and | of 
an ounce? 

10. Add f of a cwt. to -^^ of a lb. avoirdupois. 

11. What is the sum of ^ of § of a hhd., and 
f of T^y of a gallon ? 

12. What is the sum of f of 15 feet, and f of 
12^ feet? 

13. Add y of a day to | an hour. 

14. Add f of a mile to y^^ of a furlong. 

15. Add I of a chaldron to J of a busheL 

16. Add f of a mile, f of a furlong, and y'y of 
a yard, together. 

LAVINIA. 

I have finished the examples you gave me, and 
am prepared to enter another Rule. 

CONSTANTIA. 

Well, we will proceed to — 



SUBTRACTION. 

Rule, — As in the last Bule, reduce mixed 
numbers to improper fractions, complex and com- 
pound fractions to simple ones, and those of dif- 
ferent denominations to a common denominator, 
the difference between the two numerators placed 
over the common denominator will be the fraction 
required. 
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JExamples, 



1. From f take 4. 



9 = l8"l 
J = 15J 



5 !J 3 _ 1 r ^ New numerators. 



3 
— =J Answer. 
3x9=27 

2. From f take f . 

3. From 51 take 5^. 

4. From 7^ take |f 

5. From ^ of 76 take | of 21. 

6. From ^ of a guinea take -j^ of a pound. 

7. From ^ of a shilling take f of a penny. 

8. From § of a league take /^ of a mile. 

9. From 1 E. ell take f of a quarter. 

32 ^ 

10. What is the difference between -^ and i? 

1 1. From 4 of a lb. Troy take ^ of an ounce. 

12. From f of 4 of a hhd. take J^ of a gallon. 

13. What is the difference between ^Y? and a 
unit? 

MULTIPLICATION. 

Rule. — Prepare all those fractions that require 
it by the rules for Beduction, then multiply all 
the numerators together for a new numerator^ and 
all the denominators for a new denominator. The 
work may be considerably shortened by striking 
out numbers alike in the numerators and denomi- 
nators, or by dividing by any number that will 
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divide a numerator and denominator without a 
remainder^ and use the quotients instead. 

Examples* 

1. Multiply |, |, and f together. 

4 X - X ^—— Answer. 
^ jf 7 21 

3 

Here^ you see, I strike out the 4 above and the 
4 below, and divide the 9 by 3, and 3 by the 
same number, and use their qtu)tients instead ; be- 
cause if you divide or multiply the numerator and 
denominator of a fraction by the same number, you 
do not change its value. 

2. Multiply I by y\. 

3. Multiply 7i by 8^. 

4. Multiply 31 by 2^. 

5. Multiply j^ of 8 by ^ of 5. 

6. Multiply J by 13yV 

7. Multiply 12f by 19f 

8. What is the product of ^^ by 18 ? 

9. How many square feet are contained in the 
Great Hall at Hampton Court, which measures 
about 106 feet long and 39| feet wide? 

10. The three Cartoons exhibited in Westmin- 
ster Hall which obtained the prize of 300 guineas 
each, measured as follows: — Cassar's Invasion of 
Britain, by Armitage, 15 feet long by 10 feet 4^ 
inches wide ; Caractacus led in triumph through 
the streets of Eome, by Watts, 15 feet by 9 feet 
9 inches ; and the First Trial by Jury, by Cope, 
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15 feet by 10 feet ; what number of superficial 
• feet are contained in the three Cartoons ? 

11. What is the content of a drawing-room 
measuring 16^ feet by 23| feet? 

12. How many square feet are contained in a 
hall which measures 4f feet wide by 29^ feet long ? 

DIVISION. 

Rule, — Reduce mixed numbers, compound and 
complex fractions, to their proper terms by the 
foregoing rules; then invert your divisor, and 
proceed as in Multiplication. 

LAVXNIA. 

But is it not strange to work Division by Mul- 
tiplication ? 

CONSTANTIA. 

This may appear so, Lavinia, to you ; and I 
confess, to a beginner, it is difficult to understand 
without a clear explanation; but in the Multi- 
plication of Fractions it does not follow that the 
number is always increased, for if you multiply a 
proper fraction by a proper fraction, the product 
will be less than the multiplier or the multiplicand; 
and if you multiply any whole or mixed number 
by a proper fraction^ the product will be less than 
the multiplicand. I dare say you think this very 
strange ; but suppose I cut an orange into 6 parts, 
and give you 3 of them, I should leave f ths. 
Now, if I multiply f by y, it is /^ths ; therefore. 
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though I increase the number of parts left in the 
orange, I make each part of less value, because I 
make my 6 parts into 30, and have ^ths instead 
of f ths, or y\jth instead of ^. 

I will also illustrate this by multiplying a whole 
number by a proper fraction. Suppose you have 
6 oranges, and you multiply them by f , it would 
stand thus: ^xf=^^^=4^; here you see the 6 
is changed into 4^ by multiplying by the fraction f ; 
on the other hand, if you divide a whole or mixed 
number by a proper fraction, the quotient will be 
greater than the dividend^ thus ^h- J =^ x f = ^/ = 
8, and it is quite clear that 8 times f =6. 



LAVINIA. 

I could not comprehend this difficulty before. 

Examples. 

1. Divide /_. by f. 

^xJ=S=l^ Answer. 

2. Divide 1^ by 4i%. 

3. Divide 3f by 2/... 

4. Divide 108 by 96. 

5. Divide! of ^ by ^ of 7|. 

6. Divide \% by 17^^. 

7. Divide -^-^ of 8 by 9^ of 3. 

8. Divide yV of A by 325. 

9. Divide f of 3 by 3f 

10. Divide /y of f of 6^ by 102f 
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THE RULE OP THREE DIRECT IN VULGAR 
FRACTIONS. 

CONSTANTIA. 

I need not say any thing in this Kule, Lavinia, 
respecting the nature of Proportion, having suf- 
ficiently explained it^in the Simple Rule of Three. 

LAVINIA. 

But is Proportion in Fractions the same as in 
Simple Proportion ? 

CONSTANTIA. 

Precisely. The only difference is, that you have 
to prepare your sums by the following Bule : — 
Reduce mixed numbers, improper, compound, and 
complex fractions by Reduction, and your first 
and third terms to fractions of the same denomi- 
nation, invert jour first term, which is the divisor, 
and multiply the three terms together, both nu- 
merators and denominators, and the product will 
be the answer, in the same denomination as your 
second term. 

JExamples, 

1. If f of a yard cost | of a pound, what will 
^ of an English ell cost ? 

First, § of 8 yard=| x |« A o^ »*» ^^^ 

ell. £. ell. 

Then, as ft : j :: }; 

And, '/ X { X i» jfi jC^ ]8«. 2J<i. Answer. 

S 
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2. If f of a pound cost Ss. 6d.y what will 7f of 
a pound cost ? 

3. If a yard of cloth cost 15f«., what will 10 
pieces each 29^ yards cost ? 

4. What is the value of f of an ounce of gold, 
if an ounce be worth 3/. 17*. lOd. ? 

5. If 9^ pounds of tea cost AQj^s., what will f 
of ^ of a cwt. cost ? 

6. What is the worth of 4 hhds. of sugar, each 
weighing 3 cwt. 1 qr. 17y lbs. at S^d. per lb. ? 

7. A person obtains /^ of a lottery prize, and 
receives for it 132Z. 12*. 6d.y what is the value of 
the whole prize at that rate ? 

8. A gentleman dying, left his children 1000 
guineas each, and the residue of his estate, after 
payment of the legacies, amounted to 470i, which 
he ordered to be distributed in the following man- 
ner : § to his butler, ^ of the remainder to his 
coachman, and the rest to his housekeeper ; what 
had each to receive, and what sum did he bequeath, 
supposing there were five children ? 

INVERSE PROPORTION. 
CONSTANTIA, 

We now come to the Bule of Inverse Proportion, 
which is similar to the one in whole numbers. 
Beduce the fractions, if required, as in the last 
Rule, but instead of inverting the first term, in- 
vert the third, and multiply the three together, as 
in Multiplication of Fractions. 
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Examples^ 

!• If 12 men will do a piece of work in 17^ 
days, how long will it take 10 men to perform the 
same? 

first, ITldaysaipdays. 

Men. Dayi. Men. 
Then, as If : »f :: y 
3 . 

And ^xi|5[xi;«lil=a20U days— Answer. 
1 ^ 10 20 w» ' 

2 

In this example, you see I have cancelled the 12 
and 8, by dividing by 4, and using their quotients 
instead, which you will often find greatly shortens 
the work* 

2. What quantity of matting | wide will it take 
to cover a hall floor that measures 42^ feet long 
and 3| feet wide? 

3. If a person can perform a journey in 28| 
days, when the day is 14| hours long ; how long 
will it take him when it is 12^ hours long ? 

4. If 2^ yards of cloth is sufficient for a gar- 
ment when it is 1|^ yard wide, how much will it 
take when the cloth is 1^ yard wide ? 

5. How many pieces of goods, at 20^5. each 
piece, are worth 150 pieces at 12*. 9|^ each ? 

6. How much shalloon f of a yard wide will 
line 20^ yards of cloth at 1^ yard wide? 



• s 
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COMPOUND PROPORHOy. 
COKSTAJrriA. 

You win find, Lavinia, that the Kule for Com- 
pound Proportion in whole numbers \b applicable 
to this, the onlj difference is, that yon must re- 
duce mixed numbers, compound and complex frac- 
tions, to their proper terms, and invert the terms 
which are made use of for the divisors, and mul- 
tiply all the fractions together. 

Examples. 

1. What is the interest of 300 guineas for 7| 
years at 4^ per cent, per anniun ? 

rirft,7J years = y years iif^^ff. 

£ £ £ 



Then 



100 . 9 .. SIS 
i ' 2 " I 



1 2 

63 3 



4. 



4 

2. If a person travels 150 miles in 5^ days wheu 
the day is 12^ hours long, in how maay days of 
10^ hours each can he travel 150| miles ? 

3. Three sailors having been abroad for 8^ 
months received 50|7., how much must 100 sailors 
receive for 18|^ months' service? 
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4. A family of 5 persons usually drank 8f gal- 
lons of ale in a week^ how much will this family 
consume in l?^ weeks^ if 5 more be added to the 
number ? 

5. A person bought 400 deals 21 feet long and 
2^ inches thick^ how many deab^ 15 feet long and 
If inch thick, are equal to that number ? 

6. What will the wages of 25 men come to for 
15^ days, if 10 men for 5^ days receive 7 jZ. ? 

Promiscuous Questions. 

7. Suppose A can do a piece of work iil 6| 
days ; B can do it in 4|^ days, atid in 3^ dliys ; 
how many days will it tnke them to do it if you 
set them all to work together 7 

8. What number is that from which if 141- be 
deducted the remainder will be 47y%? 

9. A gentleman bought 3 suits of clothes con- 
taining 7| yards each; the first suit cost lis. per 
yard, the second | of 17*., and the third J of 17*. i 
what did the whole cost him? 

10. If f of a ship be worth 4000 guineas, what 
is the whole worth? 



8 3 



ON DECIMAL FBACnONS. 



CONVERSATION XXVL 

ON DECIMAL FBACTIONS. 



CONSTANTIA, 



Well, Lavlnia, we now come to another kind of 
Arithmetic, which is much used amongst all classes 
of scientific men, called Decimal Arithmetic, from 
deceniy ten, and sometimes Decimal Fractions^ or 
Decimab. 

LAVIIOA. 

But is not the other kind of Arithmetic 8u£Scient 
for general use? 

C0NSTANTL4L. 

It may be so: but calculations may be carried 
to much greater correctness by this Bule, than by 
Vulgar Fractions, which have a limit to their 
application that decimals have not. I will now 
show you, my dear, what a decimal is. 

Decimals, as you see by their name, are num- 
bered by tenths, and they differ from Vulgar 



ON DECIMAL FRACTIONS. 263 

Fractions by not having the denominator written 
beneath, but it is always understood; and they are 
known by having a point before them on the left 
hand, thus *5 *25, are decimal fractions, equal to 
Y^^, and -^^j^ called five-tenths, and twenty-five 
hundredths. 

The denominator of a decimal fraction always 
consists of as many ciphers as there are figures in 
the decimals, with a 1 prefixed^ thus: — 

Ciphers on the right hand of decimals do not 
alter their value in the least, for '5, '500, '5000, 
&c, are of the same value as y^^, ^^^^j^, xWiny* 
these are all equal to ^, which I explained to you 
in Vulgar Fractions. 

Ciphers on the left hand of decimals lessen 
thdr value in a tenfold proportion, thus: — 
•5, -05, -005, &c. = x%, t4^, -Y-^jsJSy &<?•> and 
therefore '05 is ten times less than *5. 

A mixed number consists of a whole number 
and a decimal, thus: 122*5 = 122^, and 
325-75 = 325|. 

The nature of decimals in general is, to suppose 
one pounds one shilling^ one yardy &c., to be 
divided into ten equal parts, and every one of 
those parts into ten more equal parts, and so on 
without end« 

LAVINIA. 

I think I can see that this is a much more use- 

• 4 
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fill rule than fractions. Is this part of Arithmetic 
very ancient ? 

C0N8TANTIA. 

Not 80 much so as the Arabian method of 
Arithmetic; but decimals have been in use more 
than three hundred years ; they were invented by 
one Purbach, bom in a village of the same name 
in Austria ; and from that time they have always 
been considered an essential part of Arithmetic; 
and Astronomers, Chemists, Engineers, and men 
of all classes in the scientific world make use of 
them in their calculations, as well as men engaged 
in the various offices for the collection of the 
public revenues. 

There is one thing you must strictly attend to 
in this Rule, which, to a careless observer, may 
seem of no importance ; that is, the point made 
use of to separate decimals from whole numbers ; 
for to omit that, or place it where it ought not to 
be, would lead you into the greatest error. 

I shall now proceed to explain to you how to 
perform 

ADDITION OF DECIMALS. 

BuL^.— Place down all the numbers bo that 
the decimal points stand under each other, that ui, 
units under units, tens under tens, &c, remem- 
bering that the decimals increase tenfold to the 
riffht hand of the point, and wh(de numbers m- 
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crease the same to the left hand of it. Add up 
the numbers as in common addition^ and let the 
point in this sum be under those in the numbers 
added. 

Examples. 

1. Add into one sum 15'471, 1'191, 4-326, 
74-30, -645, -0028. 

15-471 
1-191 
4-S26 
74-35 
-645 
•0028 
95-9858 Answer. 

2. Add into oiie sum 17-39, 18-021, *6-302, 
861-47,2-1005, -0016. 

3. Add 47-4, 19-71, 416, 421-78, 1-327, 
together. 

4. Add together 412-16, 712-109, 61-048, 
•511384, -01. 

5. Add together 107-43, -00102, 613-3, 125-87, 
42-0163, -09931. 

SUBTRACTION OF DECIMALS. 

BtTL£.-^ Place the less number beneath the 
greftte)*, md the points under eaoh other, so that 
the whole numbers are under whole numbers, 
subtract the same as in the simple rule, placing 
the point in the remainder immediately beneath 
the others. 
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Examples. 

1. From 36-319 take 4-6176, 

36 SI 9 

4-6176 
81-7014 Answer*. 

2. What b the difference between 67*416 and 
81-016? 

3. What is the difference between *7056 and 
3-49? 

4. What is the difference between 1* and 
•2876 ? 

5. What is the difference between '897659 and 
•8972Q5? 

6. What is the difference between •0016 and 
fifteen thousandth parts ? 

7. What is the difference between three hun- 
dred inches^ and three hundred thousandth parts 
of an inch ? 

liULTIPLICATION OP DECIMALS. 

BuLE. — Multiply the same as in whole num- 
bers, and point off in the product towards the 
right hand as many decimals as are found in the 
multiplier and multiplicand; if there are not so 
many places in the product, supply the number 
by prefixing ciphers to the left hand. 

When you have to multiply any decimal by 
lOj IOO5 or 1000, &c., you have only to remove 
the decimal point so many places to the ri^t hand 
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as there are ciphers, thus, -263 x 10 = 2*63, and 
4-875 X 100 = 487-5. 

In multiplying whole numbers by a pure decinmU 
the product is less than the multiplicand, the same 
as in fractions. 

Examples* 
1. Multiply 5-3158 by 4-366. 

5-S158 
4-365 



265790 
Sl8d48 
159474 
212632 
23-2034670 Answer. 



Multiply -00312 by -0185 



•00312 
•0185 
1560 

2496 

312 



•000057720 Answer, 

3. Multiply -612 by 4-12. 

4. Multiply 37-9 by 46-5. 

5. Multiply -34168 by 1-13067. 

6. Multiply -00071 by 121. 

7. Multiply -04638 by -000012. 

8. Multiply -83754 by 861-391. 

DIVISION OP DECIMALS. 
Bulk*— 'Diyide the same as in the Rule for 
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whole numbers ; and in the quotient pcint off M 
many figures for the decimal^ as the dividend hAs 
more than the divisor; if the niunber in the 
quotient is not sufficienty place as many caphenf 
on the left hand as will make it so. If the num- 
ber of decimals in the divisor is greater than in the 
dividend, place as many ciphers in the dividend as 
wUl make them equal, and the quotient will be 
whole numbers till all these decimals are used in 
the work ; after this you may continue the work 
as long as you think proper by annexing a cipher 
to every remainder ; but if you use a number of 
decimals in the divisor exceeding the dividend, 
the other part of the quotient will be decimals. 

Examples, 
1. Divide 19-4 by 37-5. 

37-5) 19-40 ( -5173 quotient 

18-75 37-5 

"656 95865 

375 362H 

2750 15^19 

2625 12^ . 

T250 19;4(XX)0 PrOot 
1125 
'•1^5 

In this example, the divi^r is a greater num- 
ber than the dividend, therefore I annex a cipher, 
and to continue the division I subjoin one to each 
remainder, making the number of decimals in the 
dividend Jive, while the divii^or has but am ;: I 
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therefore p(»nt cff four places in the quotient, 
which is the answer . 

2. Divide 4-18 bj -1812. 

3. Divide -612812 by 7-21. 

4. Divide 1 by 863. 

5. Divide -012181 by ^2. 

6. Divide '0001212 by *018. 

REDUCTION OF DECIMALS. 
CONSTANTLY. 

This Bule, like Reduction in Fractions^ admits 
of a variety of forms. 

Case I, — To reduce a vulgar fn^tion to a 
decimal of equal value. 

Mule, — Divide the numerator of the fraction by 
the denominator, ^nd the quotient wiU be the an-* 
swer. You are to borrow ciphers in the dividend 
as in Division of Decimals. When the fractions 
are compound or mixed numbers, reduce them by 
the rules in Reduction of Vulgar Fractions before 
you convert them to decimals. 

JExamples. 
1. Reduce /^ to a decimal 

25) so (-12 Answer. 

•50 
50 
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2. Beduce i, ^^ and f^ to decimalfl. 

3. Beduce f to a decimaL 

4. Beduce yf ^ to a decimaL 

5. Beduce ^^ to a decimal. 

6. Beduce ^ of |$ to a decimaL 

7. Beduce ^^^ to a decimaL 

8. Beduce 19^ to a mixed decimaL 

9. Beduce ^ of f of | to a decimaL 



Case II. — To reduce numbers of different 
denominations, such as coins^ weights, measures, 
&c., to decimals. 

Eule. — Beduce the given quantity to the lowest 
terms mentioned for a dividend^ as in Case IX. in 
Beduction of Vulgar Fractions, and then the in- 
teger into the same denomination for 2l divisor; 
the quotient from this division will be the decimal 
required. 

Or, write the given denominations under each 
other, from the lowest denomination to the highest, 
and reduce each name to the next higher, aa in 
Simple Beduction. 

Examples. 

10. Beduce 12^. 6|(2. to the dedmal of a 
pound. 
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20 

19 

240 

4 

DiTiaor 960 



». 


d. 




12 


H 




12 






150 






4 






602 


Dividend. 




602- 


(•62708 


Answer* 


5760 


\ 





•2600 
1920 
•6800 
6720 



• 8000 
7680 
•320 



By the second Rule. 

4)2- Farthings. 

12) 6-5 Pence. 

2,0) 12-5416 Shillings. 

•62708 Answer — as before. 

You must observe, in dividing decimals, that 
when you have ciphers in the divisor, you remove 
the point as many places to the left hand in the 
quotient as there are ciphers in the divisor. 

11. Reduce 8*. T^d. to the decimal of a pound. 

12. What decimal part of a poimd is 1 9^. 3^ ^. ? 

13. Reduce 10^. 9^d.'to the decimal of a pound* 

14. Reduce 3 farthings to the decimal of a 
pound. 

15. Reduce 17^ grains to the decimal of a 
pound Troy. 

16. Reduce 14 drms. to the decimal of a pound 
avoirdupois. 
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17. Reduce 3 cwt. 2 qrs. to the decimal of 
a ton. 

18. Reduce 193^ drms. to the decimal of a 
cwt avoirdupois. 

19. Reduce 4} inches to the decimal of a yard. 

20. Reduce 2 cwt. 3 qrs. 17^ lbs. to the decimal 
of a ton. 

21. Reduce 1 qr. 19 lbs. to the decimal of 
a cwt. 

22. Reduce 127 yds. 2^ feet to the decunal of 
a mile. 

23. Reduce 39 gls. 2 qts. 1 pt. to the decimal 
of a hhd. 

24. Reduce 3 bush. 2 pks. 4 qts. to the decimal 
of a quarter. 

25. Reduce 3 months 2 weeks 4 days to the 
decimal of a year of 365 days. 

Casb IIL — To find the value of a decimal 
when the integer is known. 

Rule, — Multiply the given decimal by the parts 
contained in tjbe next lower denomination, and 
point off as many decimals to the right hand in 
the product as are in the given decimal; then 
multiply the remaining decimals by the parts in 
the next lower denomination, and point off as 
many decimals as before; and proceed thus till 
you come to the lowest parts contained in the 
integer; the figures cut off on the left hand in 
each line will give the value of the decimal 
required. 
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Examples, 

26. What is the value of -8635 of a pound 
sterling? 

•8635 
20 



17-2700 
12 



3-2400 Answer 17*. 3A -24 

You must observe, in the above example, that 
the figures pointed off to the left hand are not 
multiplied. 

27. What is the proper quantity of '861 of a 
pound sterling ? 

28. What is the proper quantity of '468 of a 
shilling? 

29. What is the proper quantity of "0125 of a 
lb. Troy? 

30. What is the proper quantity of '6184 of a 
cwt. ? 

31. What is the proper quantity of '298 of a 
yard? . 

32. What is the proper quantity of •712 of a - 
furlong ? 

33. What is the proper quantity of '4129 of an 
English eU? 

34. Reduce '725 of a cwt. to its proper quan- 
tity. 

35. What is the sum of '5 of a mile, and '375 
of a furlong? 

36. What is the difference between "8534 of a 
moidore and '732 of a pound? 

T 
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37. Reduce to its proper quantity *51Z6 of a 
yearof365i? 

38. What is the proper quantity of -004317 of 
a mile ? 

39. Reduce to its proper quantity *375 of a 
ton, -43 of a cwt, and *915 of a quarter. 

PROPORTION m DECIMALS. 
C0N8TANTIA. 

In this Rule, Lavinia, you have to proceed 
according to the rules laid down in Proportion of 
whole numbers. But take care first to reduce 
Vulgar Fractions to Decimals, and numbers of 
one denomination to decimals of another, where 
required. 

Examples. 

1. If 2-75 lbs. of tea cost 9*. 4^*, what will 
3|lbs. cost? 

i. d. £ Ibf. Ibt. 

First by Reduction 9 4^ « •46874 Sj « S'75 

Then as 



lb.. 

2-75 : -46874 : 
•375 


'lb.. 
: 3-75 


234370 
328118 
140622 




2-75)1 -7577650 ( 
1-650 


•63918 
20 . 


•1077 
825 


12-78360 
12 


•2526 
2475 


9-40820 

4 


..515 
275 
2400 
2200 
•200 


1-61280 
Amwer I St. 9^ 
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LAVINIA. 

You appear to multiply the same tenns as m 
whole nmnbers, I see. 

CONSTANTIA. 

Precisely. The principal thing is to regard 
your points in multiplying and dividing, and your 
quotient is to be reduced to its proper terms by 
Case IIL in Reduction. I shall only pve you a 
few examples, as all the sums in Proportion of 
whole numbers and fractions, may be done by 
this Rule. 

2. If 1*47 cwt. of sugar cost 3/. 12«. 6d., what 
cost 11 cwt. 3 qrs. 10 lbs. ? 

3. If a grain of gold be worth 3'5(f., what is the 
value of 14*372 ounces? 

4. A person bought 37*05 yards of cloth for 
10^ guineas; how many yards can be bought for 
lOOf guineas at that rate ? 

5. A person gave 3/. 19^. 6|cf. for a piece of 
cloth, and paid at the rate of 28, 9^d. a yard; 
what quantity was in the piece ? 

6. At the burning o^ Thebes, Cambyses, King 
of the Medes and Persians, raked from the ashes 
100 talents of gold, and 2,300 talents of silver ; 
what was the value in our money, reckoning the 
talent of silver worth 343 1 15* , and the talent of 
ffold worth 547 5iL ? 

7. A merchant bought 436 yds. of cloth for 
S*5s. per yard, and sold it again for 10*. 6*75d. ; 
how much did he gsun by the sale of it? 

T 2 
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CONNTERSATION XXVIL 

ON DUO-D£GDfAL8. 



CONSTANTIA. 

Thebe is another kind of decimals^ Lavinia, that 
I must direct your attention to for a short time, 
which are called duo-decimals, from duo two, and 
deceniy ten, and answers to the number 12. In 
this Rule, every inferior denomination is divided 
into 12 parts. 

This rule is made use of by different kinds of 
tradesmen in building, painting, and repfdring 
houses, &c., who commonly call it cross multi- 
plication, because they multiply the dimensions 
cross ways. 

LAVINIA. 

But could they not multiply their work by the 
other decimals ? 

CONSTANTIA. 

It could be done, my dear, but this is the Sole 
that is always used by artificers in measuring their 
work, though some of them have different kinds of 
computation, viz. : — painting, plastering, and pay- 
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ing by the yard; glazing by ihe foot; floorings 
roofing, and tiling by the ^guare of 100 feet ; and 
bricklayers' work by the square rod of «272 J feet ; 
but they lay aside the \ in their calculations, and 
take the dimensions in feet, inches, and parts, 
which are sometimes represented as under: — 

12' or inches ^ 1 foot 
12'' or seconds bs 1 inch or 1'. 
12"' or thirds «= 1 second or 1". 
• 12"" or fourths = \ third or 1'". 

To perform the work, observe the following 

Rule. 

Set down the dimensions one under the other, 
80 that feet stan^ under feet, inches under 
inches, &c., then begin at the first number to- 
wards the left hand in the multiplier, and multiply 
it by the last number in the top line, and what- 
ever is the product, put it down as you would if 
multiplying pence in Compound Multiplication ; 
then multiply the next number towards the left 
hand in the top line, and put down the result as 
before : proceed thus till you have multiplied all 
the numbers in the upper line by the first num- 
ber in the lower line. After this multiply the 
top line by the second towards the right hand in 
the multiplier^ and proceed as before, not forgetting 
to place the first product in each line one place 
further to the right hand every time you com- 
mence multiplying a fresh line; and where a 
cipher or ciphers intervene in the multiplier re- 

tS 
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move the first figure of the product one place 
towards the right hand for each cipher. 

Examples. 
1. Multiply 9 feet 7 in. by 3 ft. 8 inches. 

ft. in. 
9 7 
3 8 



28 9 

6 4 8 
95 1 8 Answer. 

2. Multiply 6 ft. 8 in. 3 pts. by 5 ft. 3 in. 
6 pts. 



ft. 


in. 


»f 


6 


8 


3 


5 


3 


6 


33 


5 


3 


1 


8 


9 




3 


4 1 6 


35 


4 


7// 10/// 6"" 



3. Multiply 4 ft. 3 in. by 8 ft. 7 in. 

4. Multiply 12 ft. 4 in. by 10 ft. 9 in. 

5. Multiply 9 ft. 3 in. 7 pts. by 7 fl. 6 in. 
5 pts. 

6. Multiply 17 ft. 9 in. by 13 ft. 9 in. 
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CONVERSATION XXVm. 

ON' INVOLUTION. 



CONSTANTIA. 

GrOOD mornings Lavinia; our conversation this 
tune must turn upon a fresh Bule, which is called 
Involution. 

LAVINIA. 

I cannot say that I have any knowledge of this 
Bule. 

CONSTANTIA. 

That is likely : but I wiU soon show you that 
it is very easy to understand. Involution is 
simply multiplying any number by itself, and 
that product by the same number as far as you 



The number so multiplied is called the root or 

firtt power ; and the first power multiplied into 

itself gives the second -pavfQT or square ; the second 

power multiplied by the first gives the third or 

cube ; and the third power multiplied by the Jirst 

gives the fourth power or biquadrate, &c 
« 4 



^80 
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When a number is to be raised to a certain 
power, it has frequently a small figure over it 
called the index, or exponent, thus : 4'-^ denotes the 
square of 4 ; 4^ the cube of 4 ; and 4* the fourth 
power of 4, &c. ; the following table will show 
you the ninth power of the first nine figures : — 

A TABLE OF POWERS. 



lit. 


^ 


awl. 


4tll. 


fith. 


6Ui, 


7lii. 


itb. 


Stli. 




1 


] 


1 


1 


1 


1 


1 


1 




4 


a 


16 


3a 


u 


IK 


356 


SIS 




^ 


27 


%l 


243 


739 


21 S7 


i961 


t9eiS 




le 


u 


^ 


lOM 


40&fi 


16^ 


6S&3« 


382141 




n 


139 


m 


^y%s 


I56?fi 


TSllKi 


'36062B 


issam 




u 


316 


11®6 


T776 


466A6 


279938 


1679616 


10O77e» 




4S 


343 


mi 


10801 


117640 


823M3 


B7Mfl*» 


40053607 




61 


»19 


im 


327eS 


Wi\U 


209TIM 


lf7T7»6 


L143I7TK 




*1 


729 


m\ 


^S9049- 


tAUll 


478^6® 


43046721 


3S7#04a9 



In multiplying a power any number of times, 
yomr number of multiplications must be pne less 
than the index denotes ; for instance, the fourth 
power of 5 is 5x5x5x5 = 625, because you 
reckon the first multiplicand as 1 power. 

There are some properties in numbers that I may 
as well explain to you, under this Rule. Thwe 
multiplication of powers answers to the addition 
of the indices, as you may see by the following 
powers of the number 2, which are carried as high 
as 10 : — 
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28] 


1st. 2nd. 


3rd. 


4th. 


5th. 6th. 7th. 


8th. 


9th. 


10th. 


2 4 


8 


16 


32 64 128 


256 


512 


1024. 


Or thus, 














2» 2« 


2» 


2* 


2« 2« 2* 


2" 


2» 


210 



Now, if you add any two or more of the in- 
dices above, their sum will point out the index of 
that power which you would obtain by multiply- 
ing those other powers together. Suppose you 
require to find the 7th power of 2, add the indices 
4 and 3 together, which make 7 ; above it you 
have 128 ; if you multiply the powers under the 
indices 4 and 3^ you have the same number. 

Thus, 
16 
8 
128 

Here, you see, Lavinia, that for any power of 
the number 2, you add such indices together as 
will make the number, and then multiply the 
numbers standing below those indices. 

LAVINIA. 

This appears very useful ; but does it shorten 
the work ? 

C0N8TANTIA. 

Very much so ; let us find the 7th power of 2 
by multiplication, and it will stand thus : — 
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0» 


r INVOLUTION. 


8 
2 


Ist power. 


4 
2 


2nd power or square. 


_M 




8 
2 


Srd power or cube. 


— V 




16 
2 


4th power. 


S2 
2 


5th power. 


64 
2 


6th power. 


L28 


7th power. 



By the first method the work contains 6 figures, 
bj the second 18. 

JExamples, 

1. What is the square of 1326 ? 

2. Cube 2436. 

3. What is the cube of 34-125 ? 

4. What is the 4th power of 193219 ? 

5. What is the 5th power of -615 ? 

6. What is the 9th power of 26*102 ? 

7. What is the 7th power of 2163 ? 

8. Involve 319*5 to the 8th power. 

9. Involve 618 to the 14th power. 
10. What is the 20th power of 127 ? 
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CONVERSATION XXIX. 



ON EVOLUTION. 



CONSTANTIA. 

The Rule we have before us^ Lavinia, to-daj, 
is called Evolution, because it evolves, or unfolds 
certain numbers which were involved by the last 
Kule ; and it is sometimes called the Extracting 
of Boots. 

LAVINIA. 

Then by this Rule, I suppose I can find out 
the root of any of the numbers in the last Rule. 

CONSTANTIA. 

Not exactly so : there are some numbers that 
have not an exact root, and though you can have 
any number to a certain power, you will find 
many numbers have not precise roots, but by 
means of decimals you can approach near to the 
root to very great exactness. 

The roots which cannot be found exactly, are 
called 9urd roots; but those which are exact, 
are called rational roots ; for instance, the square 
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root of 26 is a surd, but the square root of 25, 
which is 5, is a rational root. The signs made 
use of to denote the square root are these, ^16, 
or (16)*; and the square root of 19-17 by 
^/19 + 17, or (19+17)*. This Kule, Lavinia, 
comprises various forms, which I shall arrange 
separately. 

Case I. — To extract the square root of a whole 
number or decimal. 

Rule. — Point off Ae given number into periods 
of two figures, beginning at the unit's place. 
Find the greatest square in the first period 
towards the left hand, and set its root on the right 
hand, similar to the quotient of a Division sum. 

Subtract this square from the period above it, 
and to the remainder bring down the next period 
of two figures for a dividend. 

Double the above-named root for a divisor, and 
see how often it is contained in the dividend with- 
out the imit's figure, and put it both in the unit's 
place of the divisor and in the quotient 

Multiply this divisor by the last figure lii the 
quotient, and subtract the product from the davir 
dend, and to the remainder bring Ao-Wn the next 
period of figures for a new dividend. 

Pursue the same plan again by doubling all the 
figures in the quotient for a new divisor, see how 
many times it will go in the last dividend, md 
place the number in the divisor, and in the quo- 
tient, and proceed the ^die as before. 
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Take care to observe^ in pointing off the figures 
in the given number, to begin at the unit's place, 
and point off whole numbers to the left hand, and 
decimals to the right; and where you have only 
one figure to bring down from the given number, 
annex a cipher. 

Proof. — Square the figures in the root, and 
add the remainder, if any, to that product ; this 
sum will equal the given number. 

Examples. 
1. What is the square root of 207936 ? 

207936 ( 456 Root •— Antwer. 

Divisor 16 456 



4x2 = 8-5) 479 dividend 2736 
425 2280 
1824 



45x2 = 90-6) '5436 



5436 207936 Fn>o£ 



2. What is the square root of 17-3056 ? 



17 3056 ( 4-16 Root. 
16 4*16 

4x2=r 18-1 ) 130 2496 
81 416 
1664 

41x2 = 82-6) 4956 



4956 17-3056 Proof. 
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3. What is the square root of 185*3204 ? 

185-3264 ( 13*61 Root 
1 13-61 

1x8bS.3)-85 1361 

69 8166 

408S 

13x2»26^) 1632 1361 

1596 883 



136 X 2 « 272.1) • • 3604 185*3204 Proot 
2721 
'883 

These examples, Lavinia, are sufBcieiit to show 
the nature of the different parts of this rule. I 
have made a little mark to show you the figure 
which is placed in the divisor^ and in the quotient, 
which is always placed on the r^ht hand of the 
divisor. The remainder must be added in the proof 
like whole numbers. 

4. What is the square root of 133225 ? 

5. What is the square root of 9409 ? 

6. What is the square root of 851822596 ? 

7. What is the square root of 2640*520996 ? 

8. What is the square root of 31*008365 ? 

9. What is the square root of 195-3105 ? 

10. What is the square root of 3 ? * 

11. What is the square root of 7 ? 

12. What is the square root of 12 ? 

Case II. — To extract the square root of a 
vulgar fraction. 

* In these examples it is sufficient to carry them out to fift 
decimal places. 
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Buh. — Reduce the given fraction to its lowest 
terms ; then extract the square root of the nume- 
rator, for a new numerator, and the square root 
of the denominator for a new denominator. 

K the firaction should not have an even root, 
reduce it to a decimal, and then extract the square 
root. 

If you have a mixed number to extract, reduce 
the fractional part to a decimal, and annex it to 
the whole number, then extract the square root. 

Example, 
13. What Is the square root of §| ? 

V25= 5 
— — Answer. 
36 » 6 

There is another way of performing this Rule, 
viz., by multiplying the numerator and denomi- 
nator together, and extracting the square root of 
that product, and then placing the given denomi- 
nator beneath this root, and reducing the fraction 
to its lowest terms ; if the numerator and deno- 
minator, after being multiplied together, do not 
extract even, annex ciphers as necessary, and divide 
the root thus obtained by the given denominator 
for the true root. Or, you may reduce the frac- 
tion to a decimal, and then extract the square root, 
thus : 
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ExampUs. 

14. What is the square root of f| ? 

36 
25 

180 
72 

900 ( 30 Root 
9 — 

36 Given denominator. 

•00 

And fi « I Answer as befinre. 
LAVINIA. 

This Bule appears very easy ai^r having learned 
fractions correctly. 

15. What is the square root of -^^ ? 

12 
5 

60(12) -7745966 

49 

— -645497 Root required. 

147)1100 

1029 



1544) ..7100 
6176 



15485) -92400 
77425 



154909 ) 1497500 
1394181 



1549186) -10331900 
9295116 



15491926) 103678400 
92951556 



10726814 
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16. What is the square root of ^^| ? 

17. What is the square root of tVt.^ 

18. What is the square root of 37|| ? 

19. What is the square root of 1^ ? 

20. What is the square root of 5^ ? 

21. What is the square root of 4-g ^^ 

22. What is the square root 81tV? 

Case III. — To find a mean proportional or 
middle number between two given numbers, 
which is one of the applications of the square 
root. 

Rule. — Multiply the two given numbers to- 
gether, and extract the square root of the pro- 
duct. 

Examples. 

23. What is the mean proportional between 3 
and 12 ? 

First 12 
S 

36 
And VS6 s 6 Answer. 

24. What is the mean proportional between 4 
and 25? 

25; What is the mean proportional between 18 
and 32? 

Case IV.— To find the side of a square, 
equal in its contents or area, to any given superfi" 
cial quantity. 

u 
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This case^ Lavinia, requires some little explana- 
tion ; and it is intended to show you how long a 
line must be, which if squared (see page 59.) or 
multiplied into itself, will produce the given quan- 
tity. Suppose your Papa has a piece of waste 
ground of an irregular shape, which he wishes to 
cultivate and make into a kitchen garden, perfectly 
square, and walled in on each side ; by this rule he 
can easily find out what length he must build 
his wall, so as to contain the required quantity 
of ground. 

Rule. — Extract the square root of the given 
quantity, whether it be in yards, feet, or inches, 
and it will be the side of a square of the same 
measure as the given quantity, in yards or feet, 
&c. 

Examples, 

26. A gentleman has a piece of ground which 
measures 3 acres, 2 roods, 15 poles, and he wishes 
to convert the same quantity into a square piece 
to plant trees upon ; how many yards must the 
side of a square measure that will contain the 
same quantity? 
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A. R. Pis. 

3 2 1 
j4 
14 

40 
575 

SOj « 1 pole. 



17250 
148-75 

i7393-75 ( 131 '88 yards. Answer. 

1 

23 ) • 73 
69 
261) '493 
261 
2628 ) 23275 
21024 



26368 ) -225100 
200944 
••4156 



27. A number of men amounting to 222^784, 
are to be placed into a square ; how many soldiers 
will form the fronts or one side ? 

28. A piece of ground in the form of a circle 
contains 139*75 acres; what length is the side of 
a square that will contain the same number of 
acres? 

29. A court yard contains 1975136 bricks, each 
a foot square ; how many are contained in one of 
its sides ? 

30. How long is the nde of a square room, that 
contains 5625 feet? 

Case V. — To find the third line of a right- 
angled triangle, when two are giveiL 

By a right-angled triangle is meant, a triangle 

u 2 
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that has one side standing exactly upright upoa 
another^ as in the following %ure : — 




in which the line A B, is the base ; A C, the hypo- 
thenuse, or longest side ; and B c, the perpendicular. 
Now, if the perpendicular is given, and the base, 
to find the hypothenuse — 

Rule 1. — Add the square of the ba^e to the 
square of the perpendicular^ and the square root of 
the sum will be the hypothenuse. 

Rule 2. — When the hypothenuse and one of the 
other sides are given, add the two sides together, and 
multiply this sum by their difference, and the square 
root of ihB product wiM give the third dde. 

LAYINIA. 

But wliat is the use of this Rule ? 

CONSTANTIA. 

Its uses, Lavinia, are very extensive, and parti- 
cularly in ascertaining heights and distances, which 
are often unapproachable ; aend persons engaged in 
many of the professions of life, find this Bufe of 
the greater assistance ; and if they can find the 
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third side by only meaauring two sides, it fre- 
quently saves fhem much labour and trouble. 

Examples. 

31. If the perpendicular of a r%ht-angled 
triangle be 35 feet^ and the base 25 feet, what is 
the length of the hypotfaenuse ? 

35 25 

35 25 

175 125 

105 50 

1225 square of 625 square of base* 

""■"" perpendicular. 

12251 
_^ j- sum of the squares. 

1S50 (43*011 feet Answer. 

16 

83 ) 250 
249 
8601) '-lOOOO 
8601 
86021 ) 139900 
86021 
*5S879 

32. The hypothenuse of a right-angled triangle, 
A c, equab 30 feet, and the base, A B, 24 feet ; 
what will be the height of the perpendicular, b c ? 

30 so 

24 24 

54 sum of sides. 6 difference of sides. 

"" 54 *" 

6 
324 ( 18 feet perpendicular. Answer. 
1 
28 ) 224 
224 



u 3 
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33. A ladder 60 feet long is 
placed against a window 30 feet 
high, what distance is the foot 
of the ladder &om the wall? 



34. Two ships sail from the same 
port, one due-west 30 miles, and the 
other due-south 70 miles, how far 
are they apart? 



35. The Monument of London is 202 feet high 
from the ground to the top ; how long must a cord 
be to reach from its summit to the distance of 150 
feet from the foot of the building ? 

Case VL — The area or surface of any circle 
being given to find the diameter. 

iZafe. *— Divide the diameter by '7854, and 
extract the square root of the quotient for the 
answer. 

Examples. 

36. A gentleman has a circular garden, enclosed 
by a wall, which contains just one 
acre, divided into 4 equal parts by 

I gravel walks meeting in the oentve^ 
how long is each walk from the 
centre of the garden to the wall? 
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37. How long must a cord be to allow a horse 
to feed on one acre of grass, if fastened to a post 
in the centre? 



Questions for Exercise. 

38. The city of Babylon was a square, and had 
a certain number of gates made of solid brass, and 
an equal number on each side : there were streets 
from the gates on one side to those opposite, all at 
right angles, which divided the city into 625 
squares. How many gates were on each side of 
the city ? and how many in all ? 

39. St. Paul's cathedral stands on an area of 6 
acres ; what is the side of a square containing the 
same quantity of ground ? 

40. A gentleman had a garden surrounded by a 
wall, on one side of which there was a river, over 
which he purposed to build a foot-bridge ; the wall 
was 14 feet high, and the distance from the top to 
the river's edge was 20 feet ; what was the breadth 
of the river ? 

41. The largest of the Egyptian pyramids is 
about 500 feet high, and stands upon 480,249 
square feet of ground ; what is the length of one 
side of the base ? 

42. A society collected for charitable purposes 
73/. 14^. 9<f., and each member contributed as 
many pence as there were members in the society ; 
how much did each contribute ? 

u 4 
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43. A gentleman has a piece of ground contain- 
ing 2 acres^ which he wishes to form into a pleasure 
ground, and to have a gravel walk round it 4 feet 
wide ; what length must the cords be to describe 
the two circles ? 

44. The wall of a town, which is surrounded 
by a moat 24 feet wide, is 18 feet high ; what 
height must a ladder be made to reach from the 
outer edge of the moat to the top of the wall ? 

45. An irregular piece of ground consisting of 
420 acres, 3 roods, 14 perches, is to be exchanged 
for a square piece of the same surface ; what will 
be the length of one of its sides ? this square is 
also to be divided into 4 equal squares; what will 
be the extent of a side of each ? 
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CONVERSATION XXX. 

ON CUBE ROOT. 



CONSTANTIA. 

OuK next step, Lavinia, is to say something of 
Cube Root. The nature of a cube I have already 
explained to you (see p. 60.); and to find the 
cube root is to find the dimensions of the side of 
a cube. 

Rule 1. — Having pointed off the given number 
into periods of three figures each from the unit's 
place, find the nearest cube to the first period; 
put its root in the quotient, and subtract the cube 
from the first period; to the remainder bring 
down the next period, and call this the dividend. 

Rule 2. — Find a divisor by multiplying the 
square of the quotient by 3, and see how often it 
is contained in the dividend, rejecting units and 
tens, and put the numbers in the quotielit. 

Rule 3. — To find the subtrahend. — 1. Cube the 
last filgure in the quotient. 2. Multiply all the 
figures in the quotient by 3, eicept the last^ and 
that product by the square of the last 3. Multiply 
the divisor by the last figure, add together all these 
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products^ and you will obtain the sabtrahend, 
which subtract from the dividend ; to the remam- 
der bring down the next period, and proceed in 
the same manner till you have finislied every 
period. 

Proof. — Cube the root, and add in the re- 
mainder. 

Examples. 
1. What is the cube root of 44361864? 

44361864 ( 354 Root. 
27 « 3» 
Divisor ■ 
3« X 3 =. 27 ) 17361 Dividend, 

125 = 5» 
225 « 3 X 3 X 5» 
135 « 27 X 5 
Divisor — — . 
35* X 3 = 3675 ) 1 5875 Subtrahend. 

1486864 Dividend. 



64 » 4* 

1680 =35x3 
14700 « 3675x4 

1486864 Subtrahend. 



When the mbirahend is greater than the dhir 
dendy the figure in the root is too great; if 
equal to it, the root is an even one. 

In pointing off your decimals, begin at the 
unit's place, and divide them into periods of three 
figures each for the cube root, four for the fourth 
root, &c* 
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2. What is the cube root of 148877 ? 

3. What is the cube root of ^6656 ? 

4. What is the cube root of 389017 ? 
6. What is the cube root of 20796875 ? 

6. What is the cube root of 122615327232 ? 

7. What is the cube root of -7854 ? 

8. What is the cube root of 75-3857 ? 

9. What is the cube root of 517-375475 ? 



TO EXTBACT THE CUBE BOOT OF A VULGAB 
FBACTION. 

Eule. — Reduce the fraction to its lowest terms, 
and extract the cube root of the numerator and 
denominator for the fraction required. 

If the fraction be a surd, reduce it to a decimal 
and extract the cube root. 

When the number is a mixed one, reduce the 
fractional part to its lowest terms; and then 
make the mixed number an improper fraction, 
and extract the cube root of the numerator and 
denominator ; but if the mixed number be a surd, 
reduce the fractional part to a decimal, ^mnex it 
to the whole number, and extract the cube root. 

Examples. 

10. What is the cube root of yV^? 

11. What is the cube root of y^Viy ? 

12. What is the cube root of i|^f ? 
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SIJ&DS. 

13. What IS the cube root of f ? 

14. What is the cube root of |f ? 

15. What is the cube root of | ? 

MIXED NUMBERS. 

16. What is the cube root of 42|^ ? 

17. What is the cube root of 5|§|i? 

18. What is the cube root of 578^^ 

SURDS. 

19. What is the cube root of 7f ? 

20. What is the cube root of 9f ? 

21. What is the cube root of 6f ? 

Rule 2nd. 

TO EXTRACT ANY ROOT OF A GIVEN POWER 

1. — Point off the giyen number into periods 
from the unit's place according to the root you 
require, viz., 2 for the square root, 3 for the cube 
root, 4 for the fourth root, &c. 

2. — Find the nearest root to the first period by 
your Table of Powers, page 280., and subtract its 
power from tins given period. 

3.— Bring down the first figure in the next 
period to the remainder, and call it the dividend, 

4. — Involve this root into the next hwer power 
than the given one (that is, if the given power is 
a cubcy involve it to the square only), multiidy it 
by the given power, and consider it the divisor. 

5. — Then find the next quatiemi %tire by ^om- 



OS CUBE ROOT. 301 

mon divisioB^ and join it to the root ; Aid inyolve 
the whole root thus found into the ffiven power for 
the mbtrahend, 

6. — Subtract the suUrahend firom as many 
ipenoda of the giren number as you have made 
use of, beginning at the lowest pkce ; and to the 
jremainder, bdng down the inext figure for a new 
dividend. For a new divisor, &c., proceed as 
befcure. 

Examples. 
22. What is the cube root of 195112 ? 

1951 12 ( 58 Root required. 
5»=: 125_ 
Div. 5« X 3 = 75 ) • 701 Dividend. 

58'» 195U2 Subtrahend. 



23. What is the fourth root of 32015587041 ? 

320155*87041 ( 423 Root required. 
4* = 256 
Ist Divisor 4« x 4 « 256 ) -641 1st Dividend. 

42* = 8111696 Subtrahend. 

2d Div. 42« X 4 =296352 ) 898627 2 nd Dividend. 
423* = 32015587041 Subtrahend. 



24. What is the square root of 952576 ? 

25. What is the cube root of 22188041 ? 

26. What is the fourth root of 4293967296 ? 

27. What is the fifth root of 3 ? 

Questions for Exercise, 

28. A block of stone of a cubic form contains 
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18821096 solid incheB; what is the length of one 
of its sides? 

29. What quantity of solid eardi can be dug 
from a cellar which measures 35 feet each way? 

30. Pompey's Pillar, at Alexandria, has a 
cubical block of marble for its base, containing 
3375 solid feet ; what is the length of one of its 
sides? 

31. If a cubical piece of timber be 59 inches 
long, 59 inches broad, and 59 inches deep, what 
number of solid inches is contained in it ? 



ON SIMPLE INTEBEST. 303 



CONVERSATION XXXL 



ON SIMPLE INTEBEST. 



C0N8TANTLA.. 

We have now passed through all the most difficult 
Rules, Lavinia, and I think you will not be sorry 
for the change. 

LAVINL^ 

I must confess, I shall not ; for although you 
have taken much trouble to remove all difficulties, 
or considerably lessen them, I do not like to have 
them last too long. 

CONSTANTIA. 

Well, our present conversations must turn upon 

SIMPLE INTEREST. 

Interest is a term used amongst men of busi- 
ness, to denote the sum of money paid for the use 
of another sum lent for a definite or an indefinite 
period of time. It is also applied to insurance 
against fire or losses of different kinds, brokerage, 
commissions, purchasing stocks, &c. 

The money thus lent is called the Fbincipal. 
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The money paid for its use is caUed Interest. 

The principal and interest added together, is 
called the Amount. 

The Kate peb Cent, per Annum, is the 
money paid as interest for lOOL for twelve 
months. 

To find the interest of any smn of money for 
one year, or number of years. 

Jiule. — Multiply the principal by the rate per 
cent, and divide by 100, it will give the interest 
required ; and multiply the interest of one year hj 
the number of years. For i^, ^, |, per cent., take 
iy ^, or |, of the principal before dividing by 100. 

JSxamples, 

1. What is the interest of 2501 Us. for 1 year, 
at 5 per cent, per annum ? 



£ 8. 

250 12 
5 


12, 1 53 
20 


10, |60 
12 



7, I 20 

You will observe, instead of dividing by 100, 
two figures are cut off to the riffht hand in each 
denomination, and every remainder reduced to its 
next lower name. 

2. What is the interest of 300 guineas fof 
3 years, at 4^ per cent, per annum ? 
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3. What is the interest of 493/. I6s. 4i for 
4^ years, at 3^ per cent, per annum ? 

4. What is the interest of 745i IS*. 9A for 
7 J years, at 2| per cent, per annum? 

5. What is the interest of 500 guineas for 
9i years, at 4| per cent, per annum ? 

6. If a factor be allowed 2^ per cent, commis- 
sion, what is his demand if he lays out 850/. 125. ? 

7. H I buy India stock at 123| per cent, what 
is the purchase of 854/. 135. lOd. ? * 

When the interest is for any number of weeks. 

ffule. — By the Rule of Three, say, as 52 weeks 
are to the interest of the given sum for one year, 
so are the weeks given, to the interest required. 

JExamples. 

8. What is the interest of 286/. 12a 6A for 
25 weeks, at 5 per cent per annum ? 

9. What is the interest of 319/. 16a 6d. for 
39 weeks, at 4^ per cent per annum ? 

When the interest is for any number of days. 

Bule. — As 365 days are to the interest of the 
given sum for 1 year, so are the days given to 
the interest required. 

* Purchasing stock is a term used amongst Merchants who 
trade in the public funds, of which there are many kinds. When 
any stock is worth more than 100 per cent, it is called ** afove 
par; ** when stock is sold at 100 per cent, it is said to be **a< 

X 
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Examples. 

10. What is the interest of 21497. IO5. Zd. for 
3 years 179 days, at 3| per cent, per annum? 

11. What is the interest of 387/. 15^. \\d. for 
5 years 284 days, at 4 per cent, per annum? 

When the amount, time, and rate per cent are 
given, to find the principal. 

Rule, — As the amount of 100/. at the rate and 
time given is to 100/., so is the amount given to 
the principal required. 

Examples, 

12. What principal put to interest will amount 
to 520/. in 3 years, at 3^ per cent, per annum? 

£ 9. 

3 10 Interest of 100/. for 1 year. 
3 Time. 



10 10 Interest of 1002. for S years. 
100 

110 10 Amount of 100/. at 3J per 
""^■"^ cent for 3 years. 
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£ s. £ £ 

Then as, 110 10 : 100 :: 520 

20 10400 20 

2210 40000 10400 

"^ 1000 ""■ 



221,0) 104000,0 ( 470/. lit.' 9d, Answer. 
884 
•1560 
1547 
• •ISO 
20 
221 )2600( 11 
221 
•890 
221 
169 
12 
221 ) 2028 ( 9 
1989 
••89 

13. What principal put to interest for 3^ years 
will amount to 490/. 13^., at 4^ per cent, per 
annum? 

.14. What principal put to interest for 9 years 
will amount to 100/., at 5 per cent, per annum? 

When the principal rate per cent., and the 
amount, are given to find the time. 

Rule. — As the interest of the principal for 
1 year, is to 1 year, so is the whole interest to 
the time required. 

15. In what time will 500/. amount to 725/. at 



5 per cent, per annum 


? 




£ 




£ 


500 




725 Amount. 


5 




500 PrincipaL 


Interest for 1 yr. ^5.00 




225 Whole interest 








< yr. 




« ytt. 


Then as 2S : I i: 




225 : ^ KiMs^ 




X 2 
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16. In what time will 620/. amount to 793/. I2s., 
at 4 per cent, per annum? 

When the principal amount and time are given 
to find the rate per cent 

Rule. — As the principal is to the interest for 
the whole timey so is 100/. to the interest of the 
same time ; divide that interest by the given time 
for the answer. 

17. At what rate of interest per cent, will 500/. 
amount to 725£ in 9 years ? 

£ £ £ 

As 500 : 225 :: loo 

100 

5,00)225j00 
9)45 

5 per cent. Answer. 

18. At what rate per cent, will 620/. amount 
to 793/. 12*. in 7 years? 

BROKERAGE 

Is an allowance made to brokers for assisting 
merchants or other persons to buy or sell their 
goods. 

Rule. — Divide the given sum by 100, and take 
parts from the quotient with the rate per cent, by 
Practice. 

Example. 

19. y^fhsX is the demand of a broker, who sdb 
goods to the value o{ %51. \^s.) a.^. ^« ^^ cent ? 
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9,65 10 
20 



1S,10 5«. s } ) 9 13 1 
12 



1,90 



£2 8 3} Answer. 



20. What will be the demand of a broker, who 
sells goods to the amount of 1949/. 18«. 5<^, at 
4*. ^d. per cent. ? 

21. What is the brokerage of 3759?. 17*. 6rf., 
at 19*. 9|rf. per cent. ? 

22. Wlien a broker sells goods to the amount 
of 7134^ 155. 10£?.9 what will his brokerage amount 
to at 5«. 9</. per cent.? 



xs 
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CONVERSATION XXXBL 



ON COMPOUND INTEBEST. 



C0N8TANTIA. 



Compound Interest, Lavinia, is interest upon 
interest Suppose I lend you 100/. for 12 months, 
at 5 per cent, per annum, and at the end of 12 
months, I tell you I do not want it, if you agree 
to pay me interest upon all that is then due, which 
of course would be 105/.; your second year's 
interest to pay me would be upon 105/. instead of 
100/. 

BuLE. — Find the interest for one year, and 
add to the principal; then find the interest of 
that sum, which add, as before, and proceed thus 
for any number of years. 

Or, you may divide the principal by the aliquot 

part of 100, as in Practice, and add each yearns 

interest to the former amount If the time con- 

BiatB of months, weeks, &c., take aliquot parts ao- 

cordingly. 
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Examples* 

1. What is the compound interest of 450/. for 3 
years, at 5 per cent, per annum ? 



£ 


£ s. 


d. 


« = 4) 


450 


Principal. 




22 10 


1st year's interest. 


5 = A) 


472 10 


^Ist year's amount. 




23 12 


6 2nd year's interest. 


5 = 4) 


496 2 


~6 2nd year's amount. 




24 16 


1^ 3rd year's interest. 




520 18 


~7i 3rd year's amount. 




450 


Principal. 


Answer, 


•70 i8 


"74 Whole interest. 



2. What is the compoimd interest of 530/. lOs, 
9(L for 5 years, at 4 per cent per annum ? 

3. What will 400/. amount to in 4 years, com- 
pound interest, at 6 per cent, per annum ? 

4. What is the compound interest of 628/. for 6 
years, at 4^ per cent, per annum ? 

5. What is the amount of 900 guineas at com- 
pound interest for 5 years, at 4 per cent, per 
annum? 



x4 
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CONVERSATION XXXIIL 

ON DISOOUNT, OB BEBATE. 



C0N8TANTIA. 



The Rule that is to be the flubject of our con- 
versation this morning, is called Discount, or 
Rebate ; which is an allowance made for paying 
money before it is due, so that if the siun paid 
were put out to interest for the time, and at the 
rate for which the discount is made, it would 
amount to the debt when due. 

LAVINIA. 

Then I suppose it is like Interest ? 

CONSTANTIA. 

Not quite so : the interest of 100/. is something 
added to it; but the discount is something taken 
away. For instance, the interest of 100/. for 12 
months at 5 per cent., is 61. ; but the discount of 
100/. due 12 months hence, at 61 per cent, per 
annum, is 4/. 155. 2f c^, which makes the present 
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worth 95L 4ts, djd., and if you place this sum out 
at interest for 1 year at 5 per cent, the interest 
added to it will make exactly 100/. ; on the other 
hand, if the 4/. 15^. 2^d. is placed out to interest 
at the same rate and time, it would be 4*. 9|c?., 
which added to 4/. 15s. 2^d. make 5/., which I 
shall show you by example. 

The discount subtracted from the given sum 
leaves the present worth. 

Rule. — As 100/., toith the interest for the time 
given^ is to the interest, so is the sum given to the 
discount required. 

Or, as the amount of 100/., for the given rate 
and time is to 100/., so is the given sum to the 
present worth, 

Exmnples, 

1. What is the discount of 100/. due in 12 
months, at 5 per cent, per annum ? 

£ 

100 
5 
105 Amount of 1002. for the given time. 
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£ £ £ 

A« 105 : 5 :: loo 

100 

£ u d. 

105 ) 500 ( 4 15 2S 
420 

, go 

105 ) 1600 ( 15 
105 

•550 
525 

^250 • 
12 

105 ) loo ( 2 
210 

•90 

105 

£ 9. d, £ 9. d. 

£ s. d. 4 15 2f 95 4 9} 

100 O Amount. 5 5 

4 15 2| Discount. 23 16 2} 476 3 9) 

95 4 9| l*resent 20 20 

worth. 4,76 15^3 

12 12 

9,14 2,85 

—1 -JL 

1,00 6,00 

£ M. d, 

4 15 21} Interest for 1 year on 95/. 4«. 9}dL 

4 94 Interest on 4/. 15». 9^ for 1 year. 

5 Interest on £100. for 1 year. 

The above examples illustrate all that I hare 
Baid In explanation of the Rule. 

It is the custom of bankers to take interest, in- 
stead of discount, for payments not jet due» 
though they use tVie tetm $Ye^!»v£DX.\^\£sd!L ^elda 
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them a considerably larger profit, as the following 
example will show ; and to make it clear to you, 
the difference between the discount and interest is 
shown upon 500Z. 

Examples. 

2. What is the discount of 500Z. due 12 months 
hence, at 5 per cent, per annum ? 

£ 
500 

5 

25,00 Interest on whole amount. 

£ 
100 
5 
105 Amount of \QCL for the 
given tmie. 
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£ I £ 

As 105 : 5 :: 5oo 

500 
105 ) 2500 ( 23 
210 
•400 
815 
•85 
80 
105 ) 1700 ( 16 
105 



•650 £ 8. d. 

630 25 Interest 

720 23 16 2{.f Discount 

18 1 3 



105 ) 940 ( 2 

210 

•30 

4 

105) J20 ( J 



^D 



105 
•15 
105 






Here you plainly see, Layinla, a banker gets 
much more by taking interest than discount 

3. What is the present worth of 47 9Z. 16*. 6dl 
due 9 months hence, at 4^ per cent, per annum ? 

4. What is the discount of a sum of money 
amounting to 500 guineas for 7 months, at 5 per 
cent, per annum ? 

5. A person bought goods for 1262L 15^., and 
was to pay for them at the end of 11 months, but 
receiving some cash unexpectedly, he wishes to 
discharge the amount immediately, if he be 
allowed 6 per cent, per annum ; wjiat has he to 

pay? 
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LAVINIA. 

I have finished the examples you gave me, and 
I find the trouble I took in Proportion is now 
very useful to me. 

CONSTANTIA. 

You will findy my dear, that most of the Rules 
we have now to converse upon, are performed by 
that rule. 
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CONVERSATION XXXIV. 

ON FELLOWSHIP. 



CONSTANTIA. 

OuE next Rule for consideration is called Fellow- 
ship; which consists of two kinds. Single, and 
Double, Fellowship. 

LAVINIA. 

I do not see how Fellowship can be singk. 
Except it be a College Fellowship, which I have 
heard my brother Henry say is only conferred on 
bachelors. 

CONSTANTLA- 

Perhaps it would be more correct to call it 
Simple Fellowship ; but we must call things fre- 
quently by their customary names, though they 
may sometimes be incorrect. 

Single Fellowship, or Partnership, is, when two 
or more persons join together to carry on any 
business ; where it frequently happens that each 
person advances a different sum of money — but 
the time of partnership is , equal For example, 
A, B, and C, enter into partnership ; A contri- 
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butes 300/. ; B, 400Z. ; and C, 500i ; as C ad- 
vances 200Z. more than A, and 100/. more than B, 
he is entitled to more of \b& profits than either of 
these two ; and it is the same if any loss occurs, 
he bears the greatest share of it. You see, Lavi- 
nia, this is reasonable ; for it would not be right 
to be entitled to the greatest share of the gaiuy 
and not also bear the greatest share of the loss. 

This Rule applies also to cases where persons 
fail in business, and give up all they possess, for 
the benefit of their creditors; when each receives a 
part in proportion to others, according to what is 
owing to him. 

Rule. — As the sum of all the shares is to the 
whole gain or loss, so is eax:h man's share to his 
share of the gain or loss; 

Proof. — Add all the shares together, and if the 
work be correct, the simi will be equal to the 
given gain or loss. 

Examples, 

1. Three persons entered into partnership ; A, 
put in £120 ; B, £230 ; and C, £325, and they 
gained £475., what was the amount of each 
person's gain ? 
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£ 

A, 120 

B, 230 

C, 325 

675 turn of all the sharei» 

£ £ £ ' 

As 675 : 475 :: 120 
120 



675 ) 57000 ( 84^ 8«. KM, 
5400 
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14250 
950 
675 ) 109250 ( 16U H*. 0^*. 
675 
•4175 
4050 
•1250 
675 
575 

20 

675 > 11500 ( 17 
675 
4750 
4725 
..25 
12 
300 
4 
675 ) 1200 ( i 
675 
525 
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£ 


£ 


£ 


As 675 : 


475 . :: 

325 
2375 
950 
1425 


3^5 


675 


} 154375 ( 2282. 
1350 
•1937 
1350 
•5875 
5400 
•475 
20 
675 ) 9500 ( 14 
675 
2750 
2700 
..50 
12 
600 
4> 
67S ) 2400 ( \ 
2025 
•375 

£ ». d. 


14t. 0}d 


A's gain 
B*8gain 
C'sgain 


84 8 lOi } 
161 17 OJ 1 
S28 14 0} j 


}-* 


Whole gMn 475 


Froo£ 



2. A, B5 and C, trading together^ guned 250il 
A put into the business 452.; B, 12L\ and C, 951; 
what was each man's share of the gain ? 

3. Three East India merchants traded together, 
and during a storm at sea they had goods thrown 
overboard, by which they lost 850i ; now A*8 

etock in trade waa ^W»V\^X^^^^V^^3aAC% 
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40502.; what share of the loss did each man 
sustain? 

4. A person fails in business owing a large 
amount, but gives up bis stock in trade, book 
debts, &c, for the benefit of his creditors, amount- 
ing in all to 14352. 185. 9d. ; and he owes to A, 
340i ; to B, 496i IT*. S^d. ; to C, 6432. 13*. 7d. ; 
to D, 200 guineas ; and to E, 7302 10*. What 
did each creditor receive for his debt ? 

5. A person dying, left by his will, to A 952. ; 
to B, 1402. ; to C,2502. ; but it was found after his 
decease, that he had only 3802L 12*. 6d. left, when 
his ftineral expenses and debts were paid ; what 
was the amount of each legacy ? 



DOUBLE FELLOWSHIP. 
CONSTANTIA. 

Double Fellowship is when money is advanced 
for the purposes of trade, and continued for un- 
equal periods of lime, which may be increased or 
diminished at the pleasure of the parties. 

BuLE. — The only difference, Lavinia, between 
this Bule and the last, is, that you multiply each 
man's stock and time together, and add the several 
products into one sum. Then, as the sum of these 
products is to the whole gain or loss, so is each 
product to its share of the gain or loss. 

Idonot think it necessary, L«s\oaas\/c> ^^«s£<) 
Y 2 
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example at length in iina Rule, but to show yoa 
the method of gaining the product of eacb man's 
stock in trade. 

Proof as in Simple Fellowship. 

1. Three merchants join in tirade ; A puts in 
4002. for 9 montiis; B> 6802L £(ft 5 months; and 
C^ 120Z. for 12 months-; and gain 500Z. ; what is 
each man's share ? 



£ £ 

400 X' 9 » S600 A*8 stock and'time. 
680 X 5 » 3400 B's ditto. 
120 X 12 - 1440 C's ditto. 
Sum of the products 8440 



Then, 



As 

As 
As 


£ 
8440 ; 
8440 ; 
8440 I 


£ 

500 : 

500 : 

: 500 : 


£ 

: 3600 
: 3400 
: 1440 




£ 

213 
201 

85 


8, 

5' 

8 

6 


d, 

? 














500 


"o" 



Proof. 



2. Three persons hire a meadow, for which they 
paj 36Z. per annum ; A puts in 5 oxen for 4 
months; B^ 9 oxen for 9 montjis; and C, 12 
oxen for 12 months ; what'has each to pay towards 
the rent? 

3; Three merchants, A, B, and C, engage in 
partnership ; A puts in 4S22. 16^. 0£ for 7 months; 
B, 3241 105. for 9 months; and C, SiSL 16s. edL 
for 5 months ; in trading they gained 3757* ; what 
was each peraoui b eb&x^^ 
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4. Two persons, A and B, traded together with 
a stock of 400Z. A's money was employed 12 
months, and B's 8 months ; and when their profits 
were divided, they had equal shares ; what was 
the amount of each man's stock ? 



Y3 
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CONVERSATION XXXV. 

ON BABTEB. 



LAVINIA. 



1 HAVE found the last Bule rather simple ; pray, 
will you tell me our subject for conversation to- 
day? 

CONSTANTIA. 

Our present subject, my dear, is called Barter, 
which is the exchanging of one commodity for 
another, and the value of these is determined by 
the Rule of Three, so as that neither party sustam 
any loss. 

It is difficult to lay down a Bule that will 
apply to all questions ; but as you are now pretty 
well acquainted with the Rule of Three, most of 
them will appear easy to you. But, generally, you 
have to find the value of that commodity, whose 
price and quantity are given, and say, as the price 
of an integer of the required quantity is to that 
integer, so is the value of the given quantity, 
which you have akeady foimd, to the required 
quantity. 
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Examples* 



1. How many yards' of cloth^ at 12^. 6^. per 
yard, can I have for 1200 yards of flannel, at 
\s. lOrf. per yard? 





d, 8. yardt. 

6 1 1200 

4 4 600 

400 


. 


2/)) 220,0 

£110-0 Value of Flannel. 


Then, 

Af 


». d, yard. £ 

12 6 : 1 :: no 

12 20 
150 2200 
12 Yds. 




15,0 ) 2640,0 ( 176 
15 
'114 
105 
••90 
90 





Or, by Inverse Proportion, — 

As, 



f. d. 

1 10 . 

12 

22 


: 1200 
22 
2400 
2400 




«. d. 

:: 12 6 

12 
I50 




15,0 ) 2640,0 ( 
15 


176 


yds. — Answer, 
as before. 




114 
105 








•90 
90 







T 4 
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2. Two persons, A and B, barter in trade ; A 
has 21 cwt of sugar, at 2L ISs. per cwt, ifor which 
B gives him 102. in cash, and tibe rest in cheese, 
at 7^(1 per lb. ; what quantity of cheese must A 
receive? 

3. How much rice, at 5d. per lb., must be bar- 
tered for 3 cwt. of raisins, at 6|d. per lb ? 

4. What quantity of tea, at 4*. 6rf. per lb., 
must be bartered for 81 lbs. 10 oz. of coffee, at 
U. lO^d. per lb. ? 

5. A sold to B 5 hhds. of French brandy, at 
36s. per gallon, for 500 yards of cloth; what was 
the cloth per yard ? 

6. B and C bartered; B had 22 cwt 1 qr. of 
sugar, worth 1/. 18^. 6rf. per cwt., which he ex- 
changed with C for wine, at 24^. per gallon ; how 
much wine did B receive? 

7. A and B barter ; A has 32 cwt of hops, 
at 5L 5s, per. cwt, for which B gives him 20L 
in money, and the rest in sugar, at 6^d. per lb. ; 
how much sugar must B ^ve to A, besides the 
money ? 

8. How many pieces of money, worth Zs. ^ 
each, are worth 120, at 5s. 6<f..eadi ? 
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CONVERSATION XXXVI 

OK PROFIT AND LOSS. 



G0N8TANTIA. 



This Bule, Layinia^ like the last, is chiefly per- 
formed by the Bule of Thrqe, and by it merchants 
or tradesmen determine what is lost or gained in 
buying or selling goods; or yoi^ may by it deter- 
mine the gain or loss in any transaction of business 
where money is concerned. 

The prime cost is the Jirst price given, and is 
used by traders to distinguish it from the selliTy 
price. 

Pboof. — In order to prove yoiff work, the 
best way is to reverse the order of the stating, as 
in the Rule of Three. 

- Exaviiples. 

1. Bought 3 cwt. of sugar, at 21 2s. per cwt., 
and sold it at 6^ per lb. ; what was the gain on 
the whole ? 
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£ $. 






2 2 

S 

6 6 


Total value. 


Then. ib. 
Ab 1 


d. 

: 61 

4 
26 


lbs. 

:: SS6 

26 

2016 

672 

4 ) 8736 

12 ) 2184 


£ 9. d. 
9 2 
6 6 


2,0) 18,2 
9-2 

Sold for. 

Prime cost. 


Answer. 2 16 


Gain. 





2. If a person buys sugar at 6d. per lb., and 
sells it at 7^d. per lb., what is the gain per cent. ? 

3. If a person buys 150 yards of cloth at 5s. 6d. 
per yard, and sells it at 6^. 9d., what is the whole 
gain? 

4. Bought a quantity of goods for SOL I5s. ; aiid 
sold them again, on account of their being da- 
maged, for 65 guineas; what was the loss per 
cent.? 

5. A person having on hand a quantity of dolli 
some time, the selling price of which was 5s. 6d. 
a yard ; but he, willing to effect the sale, reduces 
the price 15 per cent., what must be the price of 
a yard? 

6. If a person buys 35 yards of doth for 2SL, 
and sells it out at 8s. 4c2. a yard, what is gained or 
lost by the bargain? 
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7. A person bought 325 lbs. of tea at 3^. 9^d. 
per lb., and wishes to gain 25 per cent, by it ; what 
must be the selling price of a pound ? 

8. A merchant bought 12 cwt. 2 qrs. of sugar 
at 7jd. per lb. and gained at the rate of 25 per 
cent. ; what was the whole gain ? 

9. If a merchant loses 17^ per cent, by goods 
which cost him 500 guineas, what will be his whole 
loss on the transaction ? 
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CONVERSATION XXXVIL 

OK EQUATION OF PATMENT8. 



CONSTANTIA. 



The subject for this morning's consideration is 
called Equation of Payments; and when pay- 
ments are due at different periods of time, by this 
Rule you may adjust them for payment at one 
time. 

Rule. — Multiply each payment by its timey 
and divide the sum of all these products by the sum 
of the payments, and the quotient will give the 
time required. 

Exampks. 

1. A owes B 100/., whereof 5021 is to be paid 
at 2 months, and 50/. at 4 months, at what time 
must they be made in one payment ? 

£ m. 
50 X S « 100 
50 X 4 » 200 
1,00 ^ S,00 

Answer ^ ^onSoa^ 
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2. A merchant buys goods amounting to 300L 
to be paid as follow — 50^ at 2 months, 100/. at 
5 months, and the rest at 8 ; but he wishes to 
discharge it at one payment ; what must the time 
be? 

3. B owes C 1000/., whereof 200/. is to be 
paid present, 400/. at 5 months, and the rest at 10 
months ; what is the equated time ? 

4. A owes B a certain smn of money, which is 
to be paid ^ present, | at 4 months, and the rest 
at 8 months; what is the equated time for the 
whole? 

5. A debt of 700/. is to be discharged, thus, 150^ 
present, 300/. at 6 months, 200/. at 9 months, and 
the rest at 12 months ; what is the equated time 
for payment of the whole debt ? 
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CONVERSATION XXXVIIL 



ON POSITION. 



CONSTANTIA. 



The Rule of Position is a role by which you 
may discover truth by making use of supposed 
numbers^ and consists of two kinds. Single and 
Double Position. 

LAVINIA. 

It seems rather curious to use false numbers to 
obtain true ones. 

CONSTANTIA. 

It is not the number that signifies, it is the 
prepor^n that is made use of that must correspond 
with that given in the question. 

Rule. — Make use of some convenient number, 
and proceed with it according to the nature of the 
question, using the same proportions; and observe 
whether the result of the work be too much, or 
too little. 
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Then by the Rule of Three, my, as the result 
of the fake number is to the number itself, so is 
the result in the question to the true number. 

JExamples, 

1. Two men having found a bag of money, 
disputed about who should have it ; when one said 
to the other, that 1,^, and ^ of the oontente made 
ISOL, and if the other could tell how much was 
in it, he should have all, or nothing ; how much 
was in the bag? 









£ 






Suppose he had 4S0 










1 - 210 










= 140 










- 105 










455 




















Then, 




£ 






£ 


£ 


As 4-55 




• 


420 

ISO 
12600 


:: 130 


£ 






420 




120 




455 


) 54600 ( 


1201 Answer. 


» 60 






455 




» 40 






•910 




- 30 






910 




130 Proof. 




• • • 





2. A boy playing at marbles, being asked how 
many he had won, replied, that if he had as many 
more, and half as many more, he would have won 
120 ; what number was that ? 
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3. A person had in his possession a certain 
number of crowns^ and if ^, ^^ ahd^ of tibem weri) 
added togethei'^ they would mate 65; how man j 
had he? 

4. A gentleman delivered to a banker to receive 
of him interest after the rate of 5 per cent, per 
annum, and at the end of 10 yiears i^(^iv^ 500L 
for principal and interest; what was ttie sum da^ 
livered to the banker ? 

5. Three persons. A, B, and C agree to pay s 
reckoning amounting to 50s; A is to pay |-; B^ 
7 9 C, ^ ; what is each man's share ? 

6. A general, after sending out foraging ^ and 
^ of his men, had a thousand remaining ; what 
number had he under his command? 



DOUBLE POSITION. 
CONSTANTIA. 

This Rule, Laviniaj is much more difficult to 
see the reason of than Single Position, but I 
shall give you a rule as easy to comprehend as 
possible. 

In Double Position, you make use of two sup- 
posed numbers, and work them as if they were 
the true numbers, and in the same proportion as 
the question directs. 

Rule. — Assume any two convenient numbers^ 
and proceed with them according to the question, 
the same as in t\ie W\> liw\ii^\ ^Sc»«srja!^ ^W 
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difference there is between the result of the assumed 
numbers and the result mentioned in the question; 
and call these differenced the errors ; at the same 
time observe whether these results are too greats 
or too little. 

You must then place down each error opposite 
to the contrary supposition ; that is, opposite to 
the first supposition place the error of the second 
supposition; and against the second supposition, 
the^r*^ error; or you may write down each error 
against its corresponding supposition, and multiply 
them cross-^ays. 

If the errors are ajikey that is, both greater^ or 
both UsSy than the given number, take their dif- 
ference for a divisor^ and the difference of their 
products for a dividend. 

If the errors are unlike^ take, their sum for a 
divisor^ and the sum of their products for a di- 
vidend. 

Examples. 

1. Three persons. A, B, and C, divided amongst 
themselves 1000/., so that B had 3/. more than 
A, and C 4/. more than B ; what sum had each 
person ? 



£ 




£ 


Suppose A had 150 


Suppote 


A had 280 


3 




3 


B bad 153 




Bhad 283 


4 




4 


C had 157 




C had 287 


'Th^*'''}'°«> 




850 


Sum of the Shares 1000 


540 Too little. 


• \50 Twi XviSNft. 




Z 


"■■^^^ 
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Second Error. 






ltt.Sup. 


150 X 


150 » 22500 






slid Sup. 


980 X 


540 » 151200 


£ 








39,0 ) 12870,0 ( 


330 A's 


share. 






117 










117 










117 










m 










£ 






A'( 


i share 


sso 

3 






Bi 


( share 


333 

4 






Cs 


share 


337 
1000 Proot 







2. A, By and C built a house which cost 5001, 
of which B paid 50/. more than A, and C as 
much as A and B together } what did each man 
pay? 

3. Three persons discoursing together about 
their ages, when A said, I am 20 years of age ; 
B said, I am as old as A and half C ; and C said, 
I am as old as you both ; what was each person's 
age? 

4. What number is that, which, if multiplied by 
8, the product increased by 18, and that sum di- 
vided by 9, the quotient will be 20 ? 

5. A person distributed in charity 2d. a piece 
among several poor children ; he would have given 
them Sd. each, but wanted lOd.; what was the 
number of children ? 
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CONVERSATION yinmr 

ON EXCHANGB. 



CONSTANTIA. 



The subject for our present consideration is 
called Exchange ; and by it is meant the Exchang- 
ing of Money of one place for that of another^ 
by means of written papers, called Bills of Ex- 
change, used among merchants. 

LAVINIA. 

Then it is something like bartering, I suppose ? 

CONSTANTIA. 

It is, in reality, a kind of barter ; and so nume- 
rous are the transactions of our merchants with 
foreign coimtries, that the affairs of our Stock JEj> 
changcy or money market, are considered of the 
greatest importance ; and it is there that money is 
bought and sold by sums of himdreds of thousands. 
As this rule would occupy too much of our time 
z 2 
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to enter into all its particulars, without being 
necessary to know, I shall only give you an Ex- 
ample, that you may not be quite ignorant of its 
use. 

To reduce Foreign money into EngKsh, and the 
contrary. 

To suit our present purpose, let us reduce Dutch 
money into English, and English money into 
Dutch. In Holland, exchanges are computed in 
guilders, stivers, and pennings ; or pounds, shil- 
lings, and pence, FlemisL The following is a 
table of Exchange : — 

8 Pennings = 1 Grote, or penny. 

2 Groteft s 1 Stiver. 

6 Stivers... » 1 Shilling, Flemish. 

S) Shillings, Flemish... =r 1 Florin, or Gmlder. 

2^ Florins » 1 Rix-doUar. 

2| Rix-dollars =r 1 Pound Flemish. 

Rule. — To reduce Dutch money into English, 
say, — As the given rate of Exchange is to £L 
sterling, so is the given Dutch to the sterling 
sought 2 to reduce sterling into Dutch, reverse the 
rule. This will apply to all exchanges, by sub* 
stituting the money of other coimtries with the 
rate of exchange. 

JEx€unpks. 

Reduce 8132 guilders, or florins, 16 stivers^ into 
sterling; exchange at 10 florins, 8 stivers, per 
pound sterling. 
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First 

g«. at. « gU. ttiT. 

As 10 8 : 1 :: 8is2 le 

20 20 £ 

208 208 ) 162656 ( 782 Answer. 

1456 
•1705 
1664 



• 416 

416 



To reduce English into Dutch. 

£ gi. t. £ 

As 1 : 10 8 .: 782 

20 
208 
782 
416 
1664 
1456 
2,0 ) 16265,6 
8182 16 

Answer, 8132 guil. 16 stivers. 
LAYIKIA. 

It appears, then, that Exchange is chiefly per- 
formed by Proportion, 

OONSTANTIA. 

It is 80 ; and from the knowledge you now have 
of arithmetic, al} examples of the kind will be easy 
to you. 
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CONVERSATION XL. 

ON ABITHMETICAL PB06BESSION. 



CONSTANTIA. 



This is the last Bule^ Lavinia, that I shall make 
a subject for our conversation, trusting that your 
industrious application to what we have hitherto 
conversed about, will render you competent to 
perform all that is required in your station. 

LAVINIA. 

But I suppose it is not all that could be learned 
in figures? 

CONSTANTIA. 

Indeed not ; many of the learned men at our 
Universities, Oxford and Cambridge, have spent 
the greater part of their lives in acquiring the 
superior mathematical knowledge they possess. 

Progression is of two kinds. Arithmetical and 
GeametriccJ ; the former is the one we must talk 
over first. 
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Arithmetical Progression is when a series of 
numbers increase or decrease by equal differences^ 
as, — 

2, 4, 6, 8, 10, 12 ; or, 16, 14, 12, 10, 8, 6, &c. ; 

the first and last terms of which are called the 
extremes; and the other terms between them, the 
tneans. 

In any continued Arithmetical Progression, the 
sum of the two extremes is equal to the sum of any 
two means equally distant from them, or equal to 
double the middle term, when the number of terms 
is uneven; thus, — 

2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 

Here the two extremes 2 + 20 = 22, and 
14 + 8 = 22, because they are equi-distant from 
the extremes. Now take an uneven niunber of 
terms — 

3, 5, 7, 9, 11, 13, 15. 

Here 3 + 15 = 18; and double the middle 
term 9, makes 18. 

The difference between the two extremes of an 
Arithmetical Progression is equal to the common 
difference of ih^ series^ multiplied by one less than 
the numbers, thus : — 

4, 6, 8, 10, 12, 14, 

is an Arithmetical Progression, whose common 

difference is 2 ; which multiplied by the number 

of terms, less 1, is 5 x 2 = 10 ; and tK^ dsJSi^c^cv^^ 

z4 
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between the two extremes is 14—4 = 10; there-, 
fore the greatest term is equal to the Ucut term, 
added to the product obtained by multiplying 
the common difference into the number of terms, 
less 1. 

The mm of all the terms of any Arithmetical 
Progression is equal to the sum of the two 
extremes, multiplied by the number of terms, and 
divided by 2 ; or the sum of the two extremes, 
multiplied by the number of terms, gives double 
the sum of all the terms in the series ; which I 
can explain to you, by setting the terms of the 
series in an inverted order, under the same series 
in a direct order, and adding the corresponding 
terms together in that order. 

Thus, 

2>treee series ... 1, 3, 5, 7, 9,11,13,15. 

Inverted series.. 15, 13, 11, 9, 7, 5, 3, 1. 

16, 16, 16, 16, 16, 16, 16, 16. 

Here it is evident that 8 (the number of terms), 
multiplied by 16 (the sum of the two extremes)^ 
is equal to 128 ; which is double the sum of the 
terms in the single series, and is equal to the sum 
of the extremes repeated as often as the number 
of the terms. 

From the above you may easily find out the 
following: — 

The two extremes ; 

The number of terms ; 

The common dMEeteikG^\ wA 
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The sum of all the terms ; where any three of 
them are given. 



LAVINIA. 

It i^pears to me to exj^ain the nature of the 
Bole of Three. 

CONSTANTIA. 

It may give you some idea of it^ but that 
belongs more particularly to Geometrical Pro- 
gression. 

Cabe I. — GKven the extremes of the number 
of terms, to find the sum of all the terms. 

Rule, — Add the extremes together, multiply 
by the number of terms, and divide by 2. 

JExampks, 

1. The extremes being 2 and 16, and the num-*- 
ber of terms 8, what is the sum of the terms ? 

16 

^8 Sum of extremes. 

8 Number of terms. 

2)144 

Sum 72 Answer. 

2. How many strokes will a clock strike in 24 
hours, or two revolutions on the dial plate ? 

3. A person sold 26 yards of Imea, \}ck!^ %s:e^ 
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yard for l^., the secoi^d for 2s., &c ; how mudbi 
did he receive for his doth? 

4. Bought 15 yards of doth^ and gave 2s. for 
the first yard, 4«. for the second, and so on in the 
same proportion; what did the cloth cost? 

5. K a man place 100 stones in a straight lin^ 
exactly a yard from each other, how far must he 
walk to gather them up, if he takes up every 
stone singly, and carries it to a basket 1 yard 
distant from the first ? 

Case II. — When the extremes and the num- 
ber of terms are ^ven, to find the common differ^ 
ence. 

Eule. — Subtract the kss extreme from the 
greater^ and divide the remainder by the number 
of terms, less I. 

Hxampks, 

1. If the extremes be 10 and 70, and the num- 
ber of terms 21, what is the common difierence ? 

70 Greater extreme. 
10 Less extreme. 
2,0)6^ 
Common dif. 3 Answer. 

2. A debt can be discharged in 1 year by weekly 
payments in Arithmetical Progression, the first 
payment being 1«., and the last 5L Ss. ; what is 
the common difference ? 

3. A debt is to be discharged at 16 seveni' 
payments in Axi\^[ime>Q^ ^xoi^rtion) the first 
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payment to l^e l4Ly and the last lOOZ. ; what is the 
whole debt^ and what the common difference? 

Case III. — When one of the extremes, the 
common difference, and the number of terms are 
given, to find the other extreme and the sum of 
the series. 

Rule. — Multiply the common difference by 
1 less than the nimiber of terms, and the product 
will be the difference of the extremes ; therefore 
add this product to the less extreme to give the 
greater ; but subtract it from the greater to give 
the less extreme. 

ExampUsm 
1. If the greatest term be 70, the common dif- 
ference 3, and the number of terms 21, what is the 
least term, and the sum of the series ? 

First, 



3 Common difference. 

20 One less than the No. of terms. 


60 Difference of the extremes. 
70 Gre^jter extreme. 


10 Less extreme, or least term. 


Then, 




70 1 

io| 


Two extremes. 


80 
SI 


No. of terms. 


80 
160 




9)1680 




MO 


SumoftheM(n«u 
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2. GKven the least term 5^ and the commoii 
difference 2, in a series of 10 terms ; what is the 
greatest and the sum of the series ? 

3. A debt can be discharged in 12 payments : 
the first payment is 6L, and the second 8/.^ and so 
on in Arithmetical Progression ; what was the last 
payment, and the amount of the debt ? 

Case IV. — To find any number of Arithmetical 
means between two given terms or extremes. 

Eule, — Subtract the less extreme from the 
greater, and divide the difference by 1 more than 
the nimiber of meatis required, which will give the 
common difference; and this being added con- 
tinually to the least term, or subtracted from the 
greatest, will give the mean terms required. 

Examples. 

1. Find 8 Arithmetical means between 2 
and 20, 

20 Greater extreme 
2 Less extreme. 

9)18 

2 Com. difference; 

Then, 4, 6, 8, 10, 12, 14^ 16, 18 are the means 
required. 

Case Y. — To find an Arithmetical mean Fio- 
portionvl between two gLNCB^XKnaa, 
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Rule. — Add together the two extremes^ and 
take Jialf their sum for the Arithmetical mean 
required. 

JExample. 

1. Find the Arithmetical mean between the two 
numbers 2 and 16. 

^2 1 Extremes. 

2)18 

9 Mean required. 

2. What is the Arithmetical mean between the 
two numbers 4 and 18 ? 

CONSTANTIA. 

I thinks Lavinia^ we may now safely leave this 
rule. 

LAVINIA. 

I have been very much interested by it, for I 
really never imagined that so many curious ques- 
tions could be done by it, when you first explained 
it to me ; though I now remember my brothers 
one day talking about a man gathering up 100 
stones on Kennington Common. 
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GEOMETRICAL PROGRESSION. 
CONSTAimA. 

Geometrical Progression is somewhat different 
from Arithmetical^ for it increases by a common 
multiplier^ or decreases by a common divisor. 

Thus, 
2, 4, 8, 16, 8, 4, 2. 

The common multiplier of the above series is 2, 
and the conmion divisor 2, for the decreasing series ; 
for if you multiply the first term by 2 it makes 4, 
and so on ; if you divide 16 in the decreasing series, 
it gives 8 for the next term, &c. 

The first and last terms are called the extremes 
as before, and the common multiplier or divisor, 
the ratio. 

There are many remarkable properties in this 
rule, as in the last. 

In the following Geometrical series, 

2, 4, 8, 16, 32, 64, 128, 

the product of the two extremes is equal to the 
product of any two means equally distant fix)m 
the extremes^ — for 128x2=256, and 64x4= 
256, that is the case with every Geometrical 
series. 

When the number of terms in the series is 
uneven^ as 5, 7 , 11, &c., V!):vb xraddle X/^xm. multipliad 
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into itself or squared, is equal to the product of 
the two extremes ; as above, 16 x 16 =256. 

If four quantities be in Geometrical Proportion, 
ihe product of the two extremes will be equal to 
the product of the two means ; therefore, if the 
product of the two means be divided by one of the 
extremes, the quotient wiU ^ve the other extreme. 
Thus in the proportionals — 

4, 8, 12, 24. 
First 24x 4=96, and 12x8=96. 
Then, 96-*- 4 =24= the fourth term. 
And 96-h24= 4 =the first term. 

This is the foundation of the Bule of Three ; 
and to explain my meaning, I will arrange the 4 
terms above, similar to a stating in that Bule, and 
make a question of it. 

If 4 yards cost 85., what will 12 yards cost ? 

Then, 

ydf. «. ydf. §. 

As 4 : 8 :: 12 : 24 

12 
4)96 ♦ 

24 

Now, if you multiply your first term by the 
answer^ or fourth term, it is equal to the product 
of the second and third terms; therefore, every 
sum in Direct Proportion may be i^TON^diXs^ \kqS5Cx-- 



352 ON GEOMETBICAL PROGBESSION. 

plying together the fourth and first terms, which 
will equal the product of the second and third. 
' If the proportion be inverse^ the product of the 
first and second terms is equal to the product of 
the third ?aA fourth. 

In this Bule, when you would find the last term 
in a long series of numbers, it could be done by 
continued Multiplication; but this method is sp 
tedious that a more easy plan may be adopted, by 
setting down a series of numbers in Arithmetical 
Progression, beginning at No. 1, having their 
common difference 1, and calling them indices. 

Then whatever number of terms you require by 
the question, place them in Geometrical order 
under the indices in the same ratio that is pointed 
out in the question. Thus, — 

1, 2, 3, 4, 5, 6, 7, 8, 9. Indices. 

2, 4, 8, 16, 32, 64, 128, 256, 512. Geom. series. 

• 

Now, if any two of the indices be added tog^ihsXy 
that sum will point out the index over the number 
that is the product of the numbers, whose indices 
you have added ; for instance, suppose I require to 
find the 8th power of a series, whose ^r^^ term and 
ratio are 2; by the above plan, indices 5-f 3=8; 
and the number in the Geometrical series^ corre- 
sponding to 8, is 256 ; which is equal to the 
product of 32 X 64; by this plan, when the 
number of terms is very great, you may aaye 
much labour by understanding these propertifla of 
figures. 
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But, if liiQ first term in a Geometrical series be 
different from the ratw^ the indices must begin 
with a cipher. Thus : — 

0, 1, 2, 3, 4, 5, 6. Indices. 

1, 3, 9, 27, 81, 243, 729. Geom. series. 

But, remember, when the indices begin with a 
dpher, the xum of them must always be one less 
than the number of terms given in the question, 
because 1 in the indices stands over the second 
term, &c. 

Examples. 

1. A man bought a horse, and by agreement 
was to pay a fai^thing for the first nail, two for the 
second, four for the third, &c. ; there were four 
shoes, and 8 nails in each shoe; what did the horse 
cost? 

2. A draper sold 50 yards of cloth, the first 
yard for 2s., the second for 4«. &c., in geome- 
trical proportion; what was the quantity sold 
for? 

3. A goldsmith sold 4 lbs. of gold, at 3s. for the 
first ounce, 6s. for the second, 9^. for the third, 
&C. ; what did he sell it for, and what was the 
whole gain, if it cost him 3Z. per ounce ? 

4. A servant agreed to serve his master for 12 
years, and to have the produce of a grain of wheat 
for the first year, and that product to be sowed 
again for the second year, and w> otl \31 \3ftfc ^'o.^ ^^ 

A A 
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his time ; what was the produce worth, supposmg 
it to increase tenfold, and to be sold at Ss, per 
bushel, allowing 7680 grains to make a pint? 



CONSTANTIA. 

There are many varieties in this Rule ; but I 
have said enough for you to be able to comprehend 
its nature; and you may consider our conver- 
sations on this subject as terminated. 

LAVINIA. 

Well, I feel that I am greatly indebted to you 
for your kindness, and I can only repay you by 
gratitude and esteem ; and when papa returns from 
the Continent, I hope you will pay us a visit, and 
tell him and mamma what you think of my pro* 
gross. Adieu I 
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THINGS USEFUL TO BE KNOWN IN BEADY 
BECKONING. 

In calculating various things, pence, in one aiiicle 
become shillings in the dozen, and vice versa. Thus : 

4d, each is 4«. per dozen. 

6s. 9d, a doxen is 6}d each, &c. 

Shillings in the price of an article become pounds 
in the score, and the cpntrary. Thus : 

8«. each is :S8. the score. 
£9, the score is 9«. each, &c. 

K you double the farthings in the price of a lb. 
call them shillings, add as many groats as there are 
farthings in the said price, the result will give you the 
value of a cwt. 

Example* 

Soda at 2^. per lb.=10x 2=205.; then add 10 
groats, or Zs, 4d., and you will have.* 

20s. -f S«. 4d.ss£l, S», Ad, per cwt. 

In calculating metals by the ton, \d, per lb. is 
£2, 6s. Sd. per ton ; therefore^ for every additional 
farthing, add £2. 6s. 8d. 

A.JL2 
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In calculating things by the hng hundredy or 1201b8., 
consider every penny IO5., &c. Thus : 

5d, per lb. is 50«. per cwt. or £SO, per ton. 
4^. per lb. is 45«. per cwt. or £45. per ton, &e. 

In calculating liquids, the pence in the price of a 
quart become ^mneo^ in the value of a hogshead; thus, 
wine at Zs, 8cf. per quart is 44 guineas per hogshead, 
or 88 guineas per pipe. 

At ZOs, per gallon, or Is, 6cf. per quart, is 90 guineas 
per hogshead, or 180 guineas per pipe. 

Questions Exercising the foregoing Utiles, 

Candles at 6^. 6d, per dozen, what is it per lb. ? 

Buttons at 3^. per gross, what is that per dozen ? 

Candles at 7|c?. per lb., what is that per dozen ? 

Articles at 4s, each, what is that per score ? 

At £7, lOs. per score, what is that each ? 

At 5s. 9d. each, what is that per score ? 

Rice at 3^. per lb., what is that per cwt. ? 

Iron at l|c?. per lb., what is that per cwt, ? 

Copper at l^d, per lb., what per ton ? 

Brass at £2. 6s. Sd. per cwt., what per lb. ? 

At Sd. per lb., what is the value of the long hundred, 
or 120 pounds? 

At 4^. per lb., what is the value of the long 
hundred ? 

Brandy at SOs, per gallon, what price per hhd. ? 

Wine at 4s. 6d. per quart, what price per pipe 7 

Bum at 50 guineas per hogshead, what is the price 
per gallon ? 

Sherry at 3s. 8df. per quart, what price per pipe tad 
hhd.? 
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EECAPITULATOBT QUESTIONS. 

1. What does Arithmetic take its name from ? 

2. Is it certain hj whom it was invented ? 

3. Who does Josephus, the Jewish historian, say 
invented it ? 

4. What country invented the figures now used ? 

5. What is meant by Notation and Numeration ? 

6* What was the population of Great Britain in 
1841? 

7. What was the cost of building Saint Paul's 
Cathedral ? 

8. What three celebrated characters were born in 
1769? 

9. The Prince of Wales was bom on Lord Mayor's 
Day, but in what year ? 

10. What is the use of Simple Addition ? 

11. How many acres of meadow land are there in 
England? 

12. How many years to the present time, since 
Rome was founded ? 

13. In what year did Sir Isaac Newton die? 

14. What is the use of Simple Subtraction ? 

15. In what year was the battle of Waterloo fought ? 
and who were conquerors ? 

16. What is the height of the highest mountain in 
Himalaya? 

17. What is the height of the Duke of York's mo- 
nument? 

18. What is meant by the words per annum f 

19. What is Multiplication used for ? 

20. Who invented the multiplication table ? 

21. What number of bricks are meudft m ^ \fiXK»X^ 
bjr the Marquis of Tweeddale's paleuV. TSkajc^Xk^*^* 

LA 3 
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22. Who destroyed the Temple of Diana at Ephe- 
sus? 

23. What number of pins are consumed in a day ? 

24. What is the meaning of the word pendulum? 

25. What is the meaning of oscillation ? 

26. What do you understand by Division ? 

27. What rule is Division intended to shorten ? 

28. How long does it take to convey intelligence bj 
the telegraph from Portsmouth to London ? 

29. Where did Sir Thomas Lombe obtain the draft 
of his great silk mill at Derby ? 

30. What is meant by the word unit? 

31. What is the difference between a $quare and 
cube number ? 

32. What do you understand by an aliquot part ? 

33. What is meant by the word integer f 

34. What is the meaning of £. s. d. q. over 
money ? 

35. What is the smallest coin of our realm ? 

36. How much is a groat ? 

37. How much a moidore f 

38. What a jacobusy a carolus, a tnarky and a 
nobk f 

39. How many parts of copper are mixed with gold 
for standard coins ? 

40. How many guineas are made from a pound of 
standard gold ? 

41. How many shillings from » pound of silver ? 

42. How many pence from a pound of copper ? 

43. What is the Mint price of an ounce of gold ? 
or silver ? 

44. What is the mixing of base metala with Bnt 
called ? and what i& it doT\e for ? 

45, Why k gold coii&\^ex^^^<bY(a«^^l\&i^\]ik! 
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46. What is meant hj the terms malleable and 
ductile f 

47. What is Troy weight used for ? 

48. How many pounds are in a cwt of gold ? 

49. How much is a carat? 

50. How many pearl grains in one ounce ? 

51. What was the original standard of weights and 
measures in England ? 

52. What class of tradesmen use Avoirdupois 
weight ? 

53. What does the great pound of silk weigh ? 

54. How much is a fother of lead ? 

55. What is the weight of a firkin of butter ? 

56. What does a truss of old hay weigh ? 

57. How many pounds in a stone of horseman's 
weight ? 

58. How much does a peck of flour weigh ? 

59. How many bushels in a sack of flour ? 

60. What is the difference between gross weight 
and net weight ? 

61. Do chemists sell their goods by the same weight 
which they use in compounding their medicines ? 

62. When was the English yard introduced ? and 
what the standard of its length ? 

63. Who invented Gunter's chain ? 

64. How much is a span ? 

65. What is the fathom used for ? 

66. What is Long measure used for ? 

67. What is the use of Square measure ? 

68. What class of tradesmen make use of Square 
measure ? 

69. What is Cubic measure used for ? 

70. What measure is used for gas ? 

▲ a4 
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71. What is the difference between perry and 
cider ? 

72. What is mead made from? 

73. How many bushels make a sack of potatoes ? 

74. What is the weight of a sack of potatoes in 
London ? 

75. Of what form should tiie standard bushel be 
made? 

76. What is the «^n*e used for? 

77. How much is a Covent Garden half sieve ? 

78. How many sieves make a bushel ? 

79. How many sacks make a ton of coals ? 

80. How much should a sack of eoals weigh ? 

81. How many in a brace ? 

82. What is Uie difference between a common and 
a long hundred ? 

83. How many sheets in a quire of paper ? 

84. How many quires in a ream ? 

85. How many lunar months in a year ? 

86. What is the meaning of zodiac ? 

87. What is the difference between the diurnal and 
annual motions of the earth ? 

88. What is meant by a calendar month ? 

89. What is meant by a lunar month ? 

90. What is meant by the term solar ? 

91. What causes the seasons of the year ? 

92. How do you discover leap-jear ? ^ 

93. How many signs are there in the zodiac ? and 
what are they ? 

94. When does the astronomical day begin ? 

95. What do you mean by cardinal points of the 
compass ? 

96. Does the sua d-wttf^im in the east ? - 

97. When is the Sim aX Tmfli-^l'^ 
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98. When does the sun rise in the east, and set in 
the west? 

99. What writer in the Bible mentions the heavenly 
bodies? 

100. From what nation is our calendar derived ? 

101. How was the year at first divided ? 

102. What king made the year to consist of twelve 
months ? 

103. Whom did Julius Caesar employ to regulate 
the calendar ? and how long did it continue ? 

104. In what year did the "new style" begin in 
England? 

105. Give an account of the derivation of each 
month in the year ? 

106. Give the derivation of the days in the week. 

107. How did the Hebrews divide the night ? 

108. How the Jews? 

109. How was the talent divided among the Eg3rp- 
tians? 

110. How much was the Egyptian cubit in English 
measure? 

111. What was the value of a. Jewish sHver, and 
gold shekel in our money ? 

1 12. What was a Jewish cubit? a span? and a 
palm? 

113. What was a day's journey among the Jews? 
and Sabbath-day's journey ? 

114. How many principal weights had the Greeks? 
and what were they called ? 

115. What did the talent weigh mentioned in the 
writings of Homer ? and what was it called ? 

116. What was the length of the Macedonian foot ? 

117. What was the smallest weight «xfi^iv%^\» >3c^^ 
Bomans? 



362 APPENDIX. 

118. Into how many parts was the libra, or pound 
divided ? 

119. What was the Roman denarius worth ? 

120. What was the value of a Roman as? 

121. How did the Romans reckon their money ? 

122. How many sestertii made a sestertium f and 
what was the value of each ? 

123. How many feet in a Roman mile ? and how 
many yards? 

124. Where is money first mentioned in the Bible ? 

125. What methods did the ancients use in their 
bargains before money was adopted as a medium of 
exchange ? 

126. What king made silver <^ to be as stones in 
Jerusalem ? " 

127. Where is it mentioned that " linen yam " was 
sold to the "king's merchants at a price ? " 

128. Where were gold and silver first coined? 

129. With what image did the Romans stamp thei^ 
coins ? 

130. Of what metals were the oldest Hebrew coins ? 

131. What does Julius Caesar say of British 
money ? 

132. In the reign of what Roman emperor did 
Cunobelinus live ? 

133* What place is supposed to have been the 
ancient Camulodunum ? 

134. In whose reign did the Romans forbid the use 
of money, not bearing the Imperial stamp ? 

135. What coins were most in use amongst the 
ancient Saxons? 

136. How did the Saxons reckon their money ? 

137. What mode oi cal<cx;^&^\<(siiS^ 
Book? 
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138. What value was formerly put upon a man or 
slave ? 

139. What was the term sterling derived from? 

140. In whose reign was the groat issued ? 

141. What coins first bore upon them the motto, 
Dieu et mon droit f 

142. Where was the mark first mentioned ? 

143. Where was Guthrum, the Danish chief, sup 
posed to be buried ? 

144. In whose reign was the angel coined? and 
why was it called so ? 

145. What king first coined shillings f 

146. What king first coined crowns, kalf-crotans, 
and sixpences for circulation ? 

147. Who first issued copper money ? 

148. What kind of money did Oliver Cromwell 
coin? 

149. What is meant by ohsidional money ? 

150. In what year were guineas first coined? and 
whence did they receive that name ? 

151. In whose reign was the figure of Britannia 
first placed on the copper coinage ? and in honour of 
whom was it done ? 

152. In whose reign did the custom of changing 
the position of the head of the sovereign upon coins 
first take place ? 

153. What king first adopted the motto, Fidei De- 
fensor f 

154. In whose reign were quarter-guineas first 
issued ? 

155. What is meant by Maunday money? and 
what is the term derived from ? • 

156. What is meant by " trial of tht pixt'' 
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167. How is gold and silver of the money standard 
marked ? 

158. How is the letter of the Goldsmith's Company 
used to denote the year of its being impressed upon 
silver and gold? 

159. What are the assay marks of London, Edin- 
burgh, Dublin, Newcastle, Sheffield, and Birming- 
ham? 

160. What is the use of compound Addition? 

161. What is the use of compound Subtraction? 

162. What will be the age of the Prince of Wales, 
should he live to his birth-day in 1851 ? 

163. What is the use of compound Multiplication ? 

164. At what rate per day does the population of 
England increase ? 

165. What is the average number of letters posted 
per minute? 

166. What is meant by compound Division ? 

167. Explain the meaning of the word Reduction. 

168. What is meant by Reduction ascending and 
c^escending ? 

169. What is meant by Proportion ? and how many 
kinds are there ? 

170. Explain the nature of each. 

171. What does Practice receive its name from ? 

172. What is a Fraction ? 

173. Explain it by example. 

174. How many kinds are there ? 

175. How is a whole number made a firau^on ? 

176. What is a proper fraction ? 

177. What is a complex fraction ? 

178. What is a compound fraction? 

179. What is meant \>7 teducing fractions to con^ 
mon denominator % 
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180. Does Proportion in fractions differ from Pro- 
portion in whole numbers ? 

181. What is meant by a decimal? 

182. How is a decimal converted into a vulgar 
fraction ? and a vulgar fraction to a decimal ? 

183. What are duo-decimals f and by whom are 
they used ? 

184. What is meant by Involution? 

185. What is meant by Evolution? 

186. What is the square root of a number? and 
what the cube root ? 

187. What is the meaning of Interest f 

188. What is Compound Interest ? 

189. What is the difference between Interest and 
Principal? 

190. What is the difference between Interest and 
Discount ? 

191. What is Barter? 

192. What is the use of Profit and Loss ? 

193. What is the use of Fellowship ? 

194. What is the difference between single and 
double Fellowship ? 

195. What is meant by Equation of payments ? 

196. What is the nature of Position ? 

197. What is the nature of Exchange ? 

198. How many kinds of Progression are there ? 

199. What is Arithmetical Progression ? and what 
is the nature of Greometrical Progression ? 

200. What is the application of these two rules ? 



THE END. 
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able book, when compared with other Dictionaries, merely im the ground of its 
Ltrge stock of derivations. In the monotony of early mstmction these are, 
perhaps, the very first things that awaken curiosity ancf interest ; a momeBtary 
escape and respite, if only apparent^ from the matter in hand, is that for whicn 
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Royal 32mo. 4s. bound. 
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of the Royal Academy of Berlin. Translated from the 9th Edition of tba 
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School of Edinburgh ; vrith numerous Additions and Correctional eonunii- 
nicated to the Translator by the Author. 8to. 14s. cloth. 
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P»CRorr, B.A. Trinitv College, Oxford ; Author of "A Course of English 
Reading," &c. 12mo. 2s. 6d. cloth. 
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The Elements of Latin Grammar: with Notes. By R. Valpt, D.D. late Master 
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Dr. Kennedy's Latin Grammar. 

Latiaee Grammaticc Currictdum; or, a Progressive Grammar of the Latin 
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By the Rev. Clbment Moodt, M A. of Magdalene Hall, Oxf.: Editor of the 
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The Eton Latin Accidence : with Additions and Notes. 2d Edition, 12mo. Is. 
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Notulis et Lexico. Auctore R. \Ki.rt, D.D. New Edition, with Explana- 
tions and Directions ; and a Dictionary, in which the Genders of Nouns, and 
the principal parts Qf Verbs, are inserted. 12mo. 28. 6d. cloth. 

Kbi; being a Literal Translation. By a Privaie Teacher. New Edition, 
careftilly revised, and adapted to the alterations in the new edition of the text, 
by W. R. BoRDON, 12mo. 3s. 6d. cloth. 

Valpy's Second Latin Delectus. 

The Second Latin Delectus; designed to be read In Schools after the Latin 
Delectus, and before the Analecta Latina Majora: with English Notes. By 
the Rev. F. E. J. Vaipt. M.A. Head Master of the Free Grammar- School, 
Burton-on-Trent. 2d E<lition, 8vo. 6s. bound. 

Valpy's First Latin Exercises. 

First Exercises on the principal Rules of Grammar, to be translated into Latin : 
with familiar Explanations. By the late Rev. R. Valtt, D.D. New Edition, 
with many Additions, I8mo. la. 6d. cloth. 

Valpy's Second Latin Exercises. 

Second Latin Exercises ; applicable to everv Grammar, and intended as an Intro- 
duction to Valpy's <' Elegantite Latine." By the Ilev. E. Valpt, B.D. late 
Master of Norwich School. 6th Edit. 12mo. 2s. 6d. cloth. 

Valpy's Latin Vocabulary. 

A mw Latin Vocabulary ; adapted to the best Latin Grammars : with Tables of 
Numeral Letters, English and Latin Abbreviations, and tiie Value of Roman 
and Grecian Coins. By R. Valpx, D.D. 11th Edition, 12mo. 2«. bound. 

Valpy's Elegantiae Latin ae, and Key. 

Elegantie Latinie ; or. Rules and Exercises illustrative of Elegant Latin Style : 

intended for the use of the Middle and Higher Classes of Grammar Schools. 

With the Original Latin of the most difficult Phrases. By Rev. E. Valpt, B.D. 

late Master of Norwich School. 11th Edition, corrected, 12mo. 48. 6d. cloth. 
Ket, being the Original Passages, which have been translated into English, to 
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Valpy's Latin Dialogues. 

Collected ftom the best Latin Wril^rs, for the use of Schools, as well as of 
Private Students. 7th edit. 12mo. 2«. 6d. cloth. 
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Butler's Praxis, and Key. 

A Praxis nn the Latin Prepositions : being an attempt to illustrate their Origin, 
Signification, and Goremment, in the way of Exercise. By the late BiMiop 
Butler. 6th lUiition, 8to. 6«. 6d. boards. ' 

Kbt, 6s. boards. j 

An Introduction to the Composition of Latin Verse ; , 

containing Rules and Exercises intended to illustrate the Manners, Customs, | 

and Opinions, mentioned by the Roman Poets, and to render familiar the ' 

principal Idioms of the Latin Language. By the late Ch&istophbr Rapibb, , 
A.B. 2d Edition, careflillj revised by Thokas Kbrcbxtbk Akhold, liJi. 

12mo. 3s. 6d. cloth. I 

Kbt to the Second Edition. l«mo. 9». 6d. sewed. I 

Howard's Introductpry Latin Exercises. 

Introductory Latin Exercises to those of Clarke, EUis, Tiumer, and others : ' 
designed for the Younger Classes. By Natbakibl Howard. A New Edition, 
12mo. 2s. 6d. cloth. 

Howard's Latin Exercises extended. 

Latin Exercises Extended ; or, a Series of Latin Exercises, selected from the best 
Roman Writers, and adapted to the Rules of Syntax, particularly in the Eton 
Grammar. To which are added, English Examples to be translated into Latin, 
immediately under the same nue. Arranged under Models. By NATHAirix& 
Howard New Edition, 12mo. 3s. 6d. doth. 

Kbt, 2d Edition I2mo. 2s. 6d. cloth. 

Bradley's Exercises, &c. on Latin Grammar. 

Series of Exercises and Questions; adapted to the best Latin (Jrammars, and 
designed as a Guide to Parsing, and an Introduction to the Exercises of Valpy, 
Turner, Clarice, Ellis, &c. ftc. By the Rev. C. Braduvt, Yicar of Olaabury. 
4th Edition, 12mo. 2s. 6d. bound. I 

Bradley's Latin Prosody, and Key. i 

Exercises in Latin Prosody and Versification. By the Rer. C. Bradlst, Yicar | 
of Glasbury, Brecon. 8th Edition, with an Appendix on Lyric and Dramatis 

Measures, 12mo. 3s. 6d. cloth. | 

Kbt, 5th Edition, 12mo. 2s. 6d. sewed. j 

Turner's Latin Exercises. j 

Exercises to the Accidence and Grammar ; or, an Exemplification of the sereral i 

Moods and Tenses, and of the principal Rules of Construction: connsting j 

chiefly of Moral Sentences, collected out of the best Roman Authors, ana 1 

translated into English, to be rendered back into Latin ; with references to the i 

Latin Syntax, and Notes. J3y Wiluam Tcrmbr, M.A. late Master <^ the I 
Free School at Colchester. New Edition, 12mo. 3s. doth. 

Beza's Latin Testament. ' 

Novum Testamentum Domini Noatri Jesu Christi, Interprets Tbiodora Brsa. 
Editio Stereotypa, 1 vol. 12mo. 3s. 6d. bound. 

Valpy's Epitome Sacrae Historice, 

Sacrae Historue Epitome, in usum Scholarum : cum Notie AngUeis. By the 
Rer. F. E. J. Talpt, M.A. Head Master of the Free GraiBmar8<^(Ool,F ' 
on-Trent. 7thEdition, 18mo, 2s. doth. 

EDITIONS OF GREEK CLASSIC AUTHORS. 

Barker's Demosthenes. 

Demosthenes— Oratio Fhilippica I., Olynttiaca I. II. and IH., De P&^s .SBchinea 
contra Demosthenem, De Corona. With English Notes. By E. U. Barxxr. 
2d Edit post 8yo. 8s. 6d. boards. 

Major's Euripides. 

Euripides. From the Text, and with a Translation of the Notes, Prefttce. and 
Supplement, of Porson; Critical and Explanatory Remarks, origiBal and 
selected ; Dlnstrations and Idioms from Malthin, Dawes, Viger. fte. ; and a 
Synopsis of Metrical Systenu. By Dr. Major, Head Master of King's OollcM 
School, London. Post 8ro. 24s. cloth. 

Sold separately a%fbIlow, 5b. eadi :— 
AxAsnriB, 1 Mxdra, 4tii Edit. I PB<niw«,MSdK. 

HBCvxA.&thEdit. I ORRSTBS.Sd Edit. | 



STANDARD EDUCATIONAL WORKS. 



Linwood's Sophocles. 

Sophoclis Tniffedise anperstites. Recensnit et brevi Annotatione instraxit 
6T3i.iEi.Mtis Lnt WOOD, M.A. iEdisChristi apud Ozonienses Alumnus. 8to. 
16s. cloth. [Now readf . 

Brasse's Sophocles. 

Sophocles, complete. From the Text of Hennaim, Erftirdt. Ac. ; with original 
Explanatory English Notes, Questions, and Indices. Bj Dr. B&absb, Mr. 
BuaoES, and Rev. F. Valft. 2 vols. postSro. 34s. cloth. 
Sold separately as tollow, Ss^^each :— 
<EDiPT7«CoLOKBti8,2dEdit. I PHiLOCTBTXS.Sd'Edit. I Ait.^JiJFol^^?^^♦ 
CEmpus Rex, 3d Edit. | Tkachimub, 3d Edit | Elbctra M^^ 

Burges's -ffischylus. 

.Sschylus— The Prometheus : English Notes , &c. Br 6. BuKOXs, A.M. Trinity 
College, Cambridge. 2d Edition,. post 8to. 6s. boaros. 

Balfour's Xenophon's Anabasis. 

The Anabasis of Xenophon. Chiefly according to the Text of Hutchinson. 
With Explanatory Notes', and Illustrations of Idioms from Tiger, &c., copious 
Indexes, and Examination Questions. Bt F. CnMMiNOHA.K Bi-LTOua, M.A. 
Oxon. F.R.A.S. LL.D. late Professor of Arabic in the Greek UniTersity of 
Corfu. 4th Edit, with Corrections and Improvements, post 8vo. 8ii. 6d. bds. 

Barker's Xenophon's Cyropaedia. 

The Cyropoedia oC Xenophon. Chiefly nrom the text of Dindorf. With Notes, 
Critical and Explanatory , from Dindorf, Fisher. Hutchinson, Poppo, Schneider, 
Sturtz, and other eminent scholars, accompanied by the editor's comments. 
To which are added. Examination Questions, and copious Indices. By E. H . 
B AHKBB, late of Trinity CoU. Camb. Post 8vo. 9s. 6d. bds. 

Stocker's Herodotus. 

Herodotus; containing the Continuous History alone of the Persian Wars: 
with EngUsh Notes. By the Rev. C. W. SToCKsa. D.D. Vice-Principal of 
St. Alban's Hall, Oxford ; and late Principal of Elizabeth College, Guernsey. 
A New and greatly Improved Edition, 2 vols, post 8vo. 18s. cloth. 

Valpy's Homer. 

Homer's Iliad, complete : English Notes, and Questions to first Eight Books. 
Text of Heyne. By the Rev. E. Valpt, B.D. late Master of Norwch School. 
6th Edition, 8vo. 10s. 6d. bound — Text only, 6th Edition, 8vo. 6s. 6d. bound. 

EDITIONS OF LATIN CLASSIC AUTHORS. 

Valpy's Tacitus, with English Notes. 

C. Comelii Taciti Opera. From the Text of Brotier; with his Explanatory 
Notes, translated into English. ByA.J. Yai.ft,M.A. S vols. postSvo. 24s. bds. 

Barker's Tacitus — Germany and Agricola. 

C. C. Tacitus, from Passow's Ten; and the . 
; vrith Critical and Philological Remarks, partly 

^ . J. Bv E. H. BAaxxa, '^- --•-«--'•"- " 

^tion, revised, 12mo. 5b. 6d. doth. 

C. Crispi Salluptii Opera. 

Wieh an English Commentary, and OeograiAiical and Historical Indexes. By 
CflAaXiis Amtbok, LL.D. 8th Edit. vtmo. 5b. oloth. 

P. Terentii Afri Comcedifle Sex. 

Ex Editione Th. Fain. God. RsiMHAaDT. With Explanatory Notes, by 
D. B. HiCKix, LL.D. 2d Edition. 12mo. with Portrait, 98. ed. cloth. 



The Germany of C. C. Tacitus, frt>m Passow's Text; and the Agricola, flrom 
Brotier'sText: vrith Critical and Philological Remarks, partly original and 
partly collected. Bv E. H. BAaxsa, late of Trinitgr College, Cambridge. Oth 



Valpy's Ovid's Epistles and TibuUus. 

EkeU ex Ovidio et Tibnllo : cum Notis Anglicis. By the Rev. F. E. J. Taut, 
M.A. Master of Bnrton-on-Trent SchooL 4th Edifion, 12mo. 48. 6d. cloth. 

Bradley's Ovid's Metamorphoses. 

Ovidii liMtamorphoses; in usum Scholarum excerpts ; quibus acoedunt Notnln 
AngllcK et QuMtiones. Studio C. Bkabut, A.m. Editio Nona, 12mo. 
4s. <d. doth. 
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Valpy's Juvenal and Persius. 

Decimi J. Juvenalia et Penii Flacci Satine. Ex edd. Rnperti et Kcenlg espur* 
eatae. Accedunt, in gratiam Juventutis, Notae qtuedam Anglica scripUe. 
Edited by A. J. Valpt, M.A. Sd Edit. 12ino. 6c. 6d. bd.— Text only, 3s. bd. 

Valpy's Virgil. 

P . "V irgilii Maroms Bucolica, 0«orgica, .Xneia. Accedvnt, in gratiam JuTcntotis , 
Note quaedam Anglice acripte. Edited by A. J. Yalft, M.A. l(Kh Editkm, 
IBmo. 7t. 6d. bound.— Tbe Text only, 19th Edition, 3s. 6d. bound. 

Valpy's Virgil, Improved. 

11ie Bucolics, Georglcs, and .£neid of Yiigil; with concise Notes, not only 
from Valpy, but also from Heyne, Wagner, Anthon, and others ; con^nrising 
numerous References to Select Rules of Grammar and Criticism, contained 
in an Appendix. Edited from the Text of Wagner, by the Rct Jas. Ptcroxt, 
B.A. Tjin. CoU. Oxford. 18mo. [Preparing. 

Valpy*s Horace. 

Q. Horatii Flacci Opera. Ad fidem optimonun exemplarinm castlgata ; cum 
Nctulis AngUcis. Edited by A. J. Valpt, M.A. New Edition, 18mo. 6s. bd. 
Tbe same, without Notes. New Edition, Ss. 6d. 

*,* The objectionable odes and passages have been expunged. 

The Rev. Canon Tate's Edition of Horace. 

Koratius Restitutus ; or, the Books of Horace arranged in Chronological 
Order, according to the Scheme of Dr Bentiey, from the Text of Gesner, cor- 
rected and improved : with aPreliminarr Dissttrtation, very much enlaiged. 
on the Chronology of the Works, on tne Localities, and on the Life and 
Character of that Poet. By James Tate, M.A. 2d edition, to which is now 
added, an original Treatise on the Metres of Horace, 8vo. cloth, 12s. 

M. Tullii Ciceronis Orationes Selectse. 

Ex recensione Jo. At70. Ebmxsti. With fn English Commentary, and 
Historical, Geographical, and Legal Indexes. By CkAEi.ES Akthok, LL.IX 
,3d Edition. 12mo. 6s. cloth. 

Barker's Cicero de Amicitia, &c. 

Cicero's Cato Maior, and Lelius : with English Explanatory and Philological 
Notes : and with an English Essay on the Respect paid to Old Age b-^- the 
Egyptians . the Persian = ,the Spartans, the Greeks, and the Romans. By the 
late £. H. Ba&ker, Esq. of Trmity College, Cambridge. 6th Edition, l2mo. 
Is. 6d. cloth. 

Valpy's Cicero's Offices. 

M. Tullii Ciceronis de Officiis Libri Tres. Accednnt, in nsiun Jnventatis, Note 
qusedam AngUcse scripte. Edited by A. J. Valft, M.A. Editio Quinta, 
aucta ct emendata, 120^0. 6s. 6d. cloth. 

Valpy's Cicero's Twelve Orations. 

Twelve Select Orations of M. Tullius Cicero. From the Text of Jo. Casp. 
. OrelUus; with English Notes. Edited by A. J.Yajupt, M.A. ad Edition, 
post 8vo. 78. 6d. boards 

C. Julii Caesaris Commentarii de Bello Gallico. 

Ex recensione Fa. Oudsmdobpii. With Explanatory Notes, and Historical, 
Geographical, and Archaeological Indexes. By Charles Aitthoii, LL.I>. 
3d Edition. 12mo. 4s. 6d. cloth. 

Bradley's Phsedrus. 

Phsedri Fabulae ; in usum Scholarum expurgate: quibus aeoedunt Notulae 
AnglicseetQuaestiones. Studio CBeadust, A Jd. EditioNona,12mo.2«.6d.cL 

Bradley's Cornelius Nepos 

Comelii Nepotis Tito Excellentium Imperatomm: quibus ac<%duat Notnlae 
Anglicae et Qaaestiones. Studio C. BbjU>i.bt, A.M. Editio Qctava, 12mo.a>.6d.cl. 

Bi-aifley's Eutropius; 

Eutropii Historiie Romante Libri Septem : quibus accedunt Notute An glica e «t 
Qusestiones. Studio C. Bradley, A.M. Editio Duodecima, 12mo. 2b. W. cloth. 

Hickie's Livy. 

The First Five Books of Liyy: with EngUrfi Explanatory Notes, and Examina- 
tion Questions. By D. B. HiCKiB,LLtD. Head Master of Hawhsbcad Grammar 
School. 2d Edition, post 8vo. 8s. 6d. boards. 

Fasciculus Primus Historiae Britannicce. 

The First Chapter of the History of England, selected from the Writings of 
Caesar and Tacitus. To which are added. Explanatory Notes for the use of 
Schools. By W. DaA.KE, M.A. 12mo. 3s. 6d. cloth. 



STANDARD EDUCATIONAL WORKS. 



WORKS BY THE REV. S. T. BLOOMFIELD, D.D. F.8.A. 
Bloomfield*s Greek Testament. 

The tireek Testament: with copious English Notes, Critical, Phildo^cal, and 
Explanatory. 6th Edition, greatly enlarged, and very considerably unproved, 
in 2 closely-printed voliunes, 8vo. with Map of Palestine, £3, cloth. 

Bloomfield's College and School Greek Testament. 

The Greek Testament: witti brief English Notes, Philological and Explanatory. 
Especially formed for the use of Colleges and the Public Schools, but also 
adapted for general purposes, where a larger work is not requisite. 4th 
Edition, greatly enlarged and considerably improved, 12mo. lOs. Gd. cloth. 

Bloomfield's Greek Lexicon to the New Testament. 

Greek and English Lexicon to the New Testament ; especially adapted to the 
use of Colleges and tlie higher Classes in the Public Schools, out also intended 
as a convenient Manual for Biblical Students in general. 2d Edition, greatly 
enlarged, and very considerably improved. Fcp. 8vo. on a wider paper, 
10s. 6d. cloth. 

Bloomfield's Greek Thucydides. 

The History of the Pelopounesian War, by Thucydides. A New Recension of 
the Text ; with a carefully amended Punctuation ; and copious Notes, Critical, 
niilological, and Explanatory ; almost entirely original, but partly selected 
and arranged from the best Expositors, and forming a continuous Commen- 
tary: accompanied with full Indices, Dothof Greek Words and Phrases ex- 
plamed, and matters discussed in the Notes. Dedicated, by permission, to the 
Right Hon. and Right Rev. Charles James, Lord Bishop of London. Illus- 
trated by Maps and Plans, mostly taken from actual survey. 2 vols. 8vo. 38s. cl. 

Bloomfield's Translation of Thucydides. 

The History of the Peloponnesian War. By Thuctdidbs. Newly translated 
into English, and accompanied with very copious Notes. Philological and 
Explanatory, Historical and Geographical ; with Maps and Plates. 3 vols. 8vo. 
£2. 5s. boanls. 

Lexilogus Scholasticus. [Videpage^ 

Epitome Evangelica. [vide pag* a. 

HISTORY, CHRONOLOGY, AND MYTHOLOGY. 

Lempriere's Classical Dictionary, abridged 

For Public and Private Schools of both Sexes. By the late E. H. BA.RKEU.Trl- 
nity College, Cambridge. A New Edition, revised and corrected throughout. 
By J. Cavvim. 8vo. f2s. bound. 

*,* This is the only edition containing sU the most recent imi>rovements and 
additions of Professor Anthon, and other eminent scholars ; and it is hoped that 
it will be distinguished ft-om all other editions of Lempriere, which, though larger 
in size, contain a vast quantity of matter not calculated to assist the scholar, 
and which has been purposely expunged from this edition ; thus diminishing the 
expense of the work, without iniunng its utility as an elementary school-book. 
All indelicacies, both in matter and language, have been carefully avoided. 

Blair's Chronological and Historical Tables. 

From the Creation to the Present Time : with Additions and Corrections ftx)m 
the most Authentic Writers ; including the Computation of St. Paul, as con- 
necting the Period from the Exode to ttie Temple. Under the superintendence 
of Sir Hbnri Ellis, K.H. Principal Librarilan of the British Museum. Imp. 
8vo. 31s. 6d. half-bound morocco. 

MangnalPs Questions.— theo»lt gcnuimb and cokplbte edition. 

Historical and Miscellaneous Questions , for the Use of Young People ; with a 
Selection of British and Ger.eral Biography, &c. &c. By R. Manonall. New 
Edition, with the Author's last Corrections, and other ^ 



Additions and Improvements. 12mo. 4s. 6d. bound. 



very considerable 



' The most comprehensive book of instruction existing, and to be preferred to 
all the others to which it has served as a model."— Quartbrlt Review. 

Theonly edition with the Author's latest Additions and Improvements, brought 
down to the present time, bears the imprint of Messrs. Lonoman and Co. 
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Comer's Sequel to Mangnall's Questions. 

Questions on the Hiatonr of Europe : a Sequel to Mangnall's Histoiica Ques- 
tions ; romprising Questions on the Hiatoiy of the Nations of Continental 
Europe not comprehended in that work. 'By Juua, CoaMXB. New Edition. 
l2mo. 5s. bound. 

Hort's Pantheon. . 

The New Pantheon ; or, an Introduction to the Mythology of the Andents, in 
Question and Answer : compiled for the Use of Young Persons. To which are 
added, an Accentuated Index, Questions for Exercise, and Poetical Dlnstra- 
tions of Grecian Mythology, from Homer and YirglL By W. J. Hoar. New 
Edition, considerably enlarged by the addition of the Onental and Northern 
Mythology. 18mo. 17 Plates, 5s. 6d. bound. 

'* Superior to all other iuvenile mythologies in form and tendency, and de- 
cidedly in the pleasure it gives a child."— Qvaateblt Rbtixw. 

Hort's Chronology. 

An Introduction to the Study of Chronology and Ancient Hiatory: in Question 
and Answer. New Edition, 18mo. 4s. bound. 

The Treasury of History ; 

Comprising a General Introductonr Outline of UniTcrsal Hiatory, Aneimt 
and Modem, and a Series of separate Histories of every principal Nation that 
exists: developing their Rise, Progress, and Present Condition, the Moral 
and Social Character of their respective Inhabitants, their Religion, Manners, 
and Customs, &c. &c. By Sa.mubl Mivmosb. ad Edit. 1 thick voL fcap. 
8vo. 10s. cloth ; bound in roan^ 12s. 

Knapp's Universal History. 



An Abndgmentof Universal History, adapted to the Uie of Familiea and Schools ; 
with appropriate Questions at the end of each Section. Br the Rev. H. J. 
Kmapf, M.A. New Edition, with the series of events brought down to the 



present time. 12mo. 5s. bound. 

Bigland's Letters on the Study of History. 

On the Study and Use of Ancient and Modem History ; containing Obaermtions 
and Reflections on the Causes and Consequences of those Events which have 
produced conspicuous Changes in the aspect ot the World, and the general 
state of Human Affairs. By John Bid land. 7th Edition, 1 vol. 12mo. 6a. bds. 

Keightley's Outlines of History. 

OuOmes of History, from the Earliest Period. By Trokab Keiohte«t, Esq. 
New Edition, corrected and considerably improved, fcp. 8vo. 6«. cloth; or 
6s. 6d. bound. ' 

Sir Walter Scbtt's History of Scotland. 

History of Scotland. By Sir Wa.ltxb Scott, Bart. New Edition, 2 vols. fcp. 8to. 
with Vignette TiUes, 12s. cloth. 

Cooper's History of England. 

The History of England, from the Earliest Period to the Present Time. On a 
plan reconomended by the Earl of Chesterfield. Bv the Rev. W. Coorsn. 28d 
Edition, considerably improved. ISmo. as. fid. doth. 

Baldwin's History of England. 

The History of England, for the use of Schools and Tonng Persoiu. By Edwau> 
Baij>wim, Esq., Author of "The Histqry of Rome,*^ ftc A New Edition, 
carefully revised and corrected, with Portraits. 12mo. 38. fid. bound. 

Valpy's Elements of Mythology. 

Elements of Mythology; or, an Easy History o the Pagan Deities : intended to 
enable the young to understand che Ancient Writers oi Greece and Rome. By 
R. VixFT, D.D. 8th Edition, 12mo. 2s. bound. 

Valpy's Poetical Chronology. 

Poetical Chroncdogy of Ancient and l^i^h History : with Historical and 'Rxfik- 
natory Notes. By R. Valpt, D.D. New Edit 12mo. 2s. fid. cloth. 

Hewlett's Tables of Chronology and Regal Gene- 
alogies, combined and separate. By the Rev. J. H. Howlbtt, ICA. U 
Edition, 4to. 6s. fid. cloth. 

Riddle's Ecclesiastical Chronology. 

Ecclesiastical Chronology; or. Annals of the Cht&tian Church, from Ita Foun- 
dation to the Present Time. To which are added, Usts of CouMila and of 
Popes , Patriarchs , and Archbishops of Canterbury. By the Rev. J . E. Riddlb, 
M.A. 8vo. 16s. cloth. ^ 



STANDARD EDUCATIONAL WOltRS. 11 

Tate's Continuous History of St. Paul. 

The Continuous Histonr of the Labours and Writings of St. Paul, on the basis of 
the Acts, with intercalary matter of Sacred Narrative, supplied from the EpisUes, 
and elucidated in occasional Dissertations : with the HORiE PAULINA of 
Dr. PALEY, in a more correct edition (with occasional notes), subjoined. By 
J. TA.TE. M.A. Canon Residentiary of St. Patd'a. 8to. with Map, 13b. cloth. 



GEOMETRY, ARITHMETIC, LAND-SURVEYINC, ETC. 

Narrien's Astronomy and Geodesy. 

Practical Astronomy and Geodesy : including the Projections of the Sphere and 
Spherical Trigonometry. For the rise of the Royal Military College, Sand- 



in the Institution. 8to. 14b. 

Scott's Trigonometry. 

Plain Trigonometry and Mensuration. For the use of the Royal Military 
College, Sandhurst. By W. Scott, Esq. A.M. wad F.R.A.S. Second Mathe- 
matical Master in the Institution. 8to. 9s, 6d, doih. 

Scott's Arithmetic and Algebra. 

Elements of Arithmetic and Algebra. For the use of the Royal Military 
College, Sandhurst By W. Scott, Esq. A.M. and F.R.A.S. Second Mathe- 
matical Professor in the Institution. 8vo. 168. bound. 

Narrien's Elements of Euclid. 

Elements of Geometry : consisting of the first four, and the sixth, Books of 
Euclid, chiefly from the Text oT Dr. Robert Simson; with the principal 
Theorems m Proportion, and a Course of Practical Geometry on the Ground. 
Alao, Four Tracts relating to Circles, Planes, and Solids; with one on 
Spherical Geometry. For the use of the Royal Military Collie, Sandhurst. 
By JoBN Nak&ibn, F.R.S. and R.A.S. Professor of Mathematics, &c, in the 
Irwtitution. Bro. with many diagrams, lOs. 6d. bound. 

Professor Thomson's Elementary Algebra. 

An Elementary Treatise on Algebra. Theoretical and Practical. By Jakbs 
Thomson, LL.D. Professor of Mathematics in the University of Glasgow^ 
12mo. 6b. cloth. 

Crocker's Land Surveying. 

Crocker's Elements of Land Surveying. Mew Edition, corrected throughout, 
and considerably improved and modernized, by T. G. Bomt, Land-Surveyor. 
Bristol. To which are added. Tables of Six-figure Logarithms, superintended 
by Richard Farley, of the Nautical Almanac Establishment. Post 8vo. with 
Plan of the Manor of North Hill, Somerset, belouginc to J. W. Antoni, Esq., 
nimierons Diagrams, a Field-book, Plan of part of me City of Bath, &c 12s. cl. 

Illustrations of Practical Mechanics. 

By the Rev. H. Mosxlbt, M.A. Professor of Natural Philosophy and Astronomy 
in King's College, London. Being the First Volume of Illustrations of Science, 
by the Professors of King's College. 2d Edition, 1 vol. fcp. 8vo. with numerous 
woodcuts, 8s. cloth. 

Keith on the Globes, and Key. 

A New Treatise on the Use of the Globes ; or, a Philoeophical View of fhe Earth 



and Heavens : comprehending an Account of the Figure, Magnitude, and 

"he Earth: with ttie Natural Changes of fts Sur' -" "^ 

he ■ 

MyT . . 

12mo. with 7 Plates, 6s. 6d. bound. 



Motion of the Eartb : with ttie Natural Changes of fts Surftce, caused by 
"• * Earthquakes, &c. : together with the Principles "of Meteorology and 

my : with the Theory of Tides, Ac. By Thomas Kbith. New Edition, 

considerably improved, by J. Rowbotham, F.R.A.S. and W. H. Paioa. 



' The only obmdine edition, with the Author's latest Additions and Improve- 
ments, bears the imprint of Messrs. Lomomam and Co. 
Ket, byPiuoB, revised by J. Rowbothaji, 12mo.2s.6d.cloth. 

Keith's Trigonometry. 

An Introduction to the Theory'and Practice of Plane and Spherical Trigonometry, 
and the Stereographic Projection of the Sphere, including the Theory>of Nari- 

Stion ; comprehending a variety of Rules, Formnlie, ftc. with their Practical 
iplications to the Mensui^tion of Heights and Distances, to determine the 
Latitude by two Altitudes of the Sun, the Longitude by the Lunar Observations, 
and to other important Problems on the Sphere ; and on Nautical Astronomy. 
By Thomas Keith. 7th Edition, corrected by 8. Matmard, 8vo. lis. cloth. 
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Taylor's Arithmetic, and Key. 

The AriUimetinian's Guide ; or, a complete Ezerotae Book : for Public School* 
and Private Teachers. By W. Tailor. New Edition, 12mo. 28. 6d. bound. 

Kit to the Mune. By W. H. White, of the Commercial and Mathematical 
School, Bedford. 12mo. is. bound. 

Molineux's Arithmetic, and Key. 

kn Introduction to Practical Arithmetic ; in Two Parts : with rarious Notes, and 
occasional Directions for the use of Learners. By T. Mommeos, many years 
Teacher of Accounts and the Mathematics in Macclesfield. In Two Parts. 
Part 1 , New Edition, 12mo. 2s. 6d. bound.— Part 2, 6th Edit. 12mo. 2a. 6d. bd. 

Kbt to Part 1, 6d.— Ket to Part 2, 6d. 

Hall's Key to Molineux's Arithmetic. 

A Key to the First Part of Molinenx's Practical Arithmetic ; containing Solu- 
tions of all the Questions at full length, with Answers. By Joseph Hall, 
Teacher of Mathamatics. 12mo. 3s. bound. 

Simsou's Euclid. 

The Elements of Euclid : tIx. the First Six Books, together with the Eleventh 
and Twelfth; also the Book of Euclid's Data. By Robert Simsom, M.D. 
Emeritus I'rofessor of Mathematics in the University of GLu^w To which 
are added, the Elements of Plane and Spherical Triconometry ; and a Treatise 
on the Construction of TrigonometicaJ Canon: uso, a concise Account of 
Logarithms. By the Rev. A. Robertson, D.D. F.R.S. Savilian Professor of 
Asm>nomy in the University of Oxford. 2fith Edition, careftdly revised and 
corrected by S. Matnard, Uvo. 98. bound. — Also. 

The Elements of Euclid : viz. the First Six Books, toi^ether with the Eleventh and 
Twelfth. Printed, with a few variations and additional references, from the 
Text of Dr. Simson. New Edition, carefully corrected by S. Mat:* ard, 18mo. 
5s. bound.— Also, 

The same work, edited, in the Symbolical form, by R.BLAKELocK,M.A.late Fellow 
and Assistant-Tutor of Catherine Hall, Cambridge. New Edit. 18mo. 6s. cloth. 

Joyce's Arithmetic, and Key. 

A System of Practical Arithmetic, applicable to the present state of Trade and 
Money Transactions : illiistrated by numerous Examples under each Rule. By 
the Rev. J. Joyce. New Edition, corrected and improved by S. Matmaed. 
12mo. 38. bound. 

Key ; containing Solutions and Answers to all the Questions in the work. To 
which are added, Appendices, shewing the Method of making Mental Calcula- 
tions, and a New Mode of Setting Sums in the Early Rules of ArithmeUc. New 
Edition, corrected and enlarged by S. Matnard, 18mo. Ss. bound. 

Morrison's Book-Keeping, and Forms. 

The Elements of Book-keeping, oy Single and Double Entry; comprimng several 
Sets of Books, arranged acconling to Present Practice, and designed for the use 
of Schools. To which is annexra, an Introduction to Merchants' Accounts, 
illustrated with Forms and Examples. By Jambs Morrisom, Accountant. 
New Edition, considerably improved, 8vo. Ss. half-bound. 

Sets of Blank Books, ruled to correspond with the Four Sets contained in the 
above work : Set A, Single F^itry, 3b ; Set B, Double Entry, 9b.; Set C, Com- 
mission Trade, 12s. ; Set D, Partnership Concerns, 4b. 6d. 

Morrison's Commercial Arithmetic, and Key. 

A Concise System of Commercial Arithmetic. Bv J. Morrison, Accountant. 

New Edition, revised and improved, 12mo. 4b. 6d. Dound. 
Key. 3d Edition, corrected and improved by S. Matmahd, Editor of ** Keith's 

Mathematical Works." 12mo. 8b. bound. 

Nesbit's Mensuration, and Key. 

A Treatise on Practical Mensuration ■ containing the most approved Methods of 
drawing Geometrical Figures ; Mensuration of Superficies ^ Land Surveyina ; 
Mensuration of Solids ; the Use of the Carpenter's Rule ; Timber Measure, m 
which is shewn the method of Measuring and Valuing Standing Timber ; Arti- 
ficers' Works, illustrated by the Dimensions and Contents of a House ; a Dic- 
tionary of the Terms used m Architecture, &c. By A. Nbsbit. 12tb Edition., 
corrected and greatly improved, with nearly 700 Practical Examples .aad nearly 
800 Woodcuts, 12mo. 6s. bound.— Key, 7th Edition, 12mo. 6b. boftnd. 

Nesbit's Land Surveying. 

A Complete Treatise on Practical Land Sunrering. Bt A. Nebbit. 7th EditioB, 
greatly enlarged, 1 vol. 8vo. illustrated with 160 Woodcuts, 13 CoppnpUteB 
and an engraved Field-book, (sewed,) ISs. boards. . 
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Farley's Six-Figure Logarithms. 

Tables of Six-figure Logarithms; containing the Lonirithms of Nmnbers flrom 
1 to 10,000, and of Sines and Tangents for every Mwute of the Quadrant and 
every Six Seconds of the first Two Deg^rees: with a Table of Constants, and 
Formulte for the Solution of Plane and Spherical Triangles. Superintended by 
Richard Farley, of the Nautical Almanac Establishment PostSTO. (unenu^ 
merated,) 4s. 6d. cloth. 

Nesbit's Arithmetic, and Key. 

A Treatise on Practical Arithmetic. By A. Nbsbit. 8d Edition, 12mo. 5b. bd. 
A KzT to the same. 12mo. 5s. bound. 
A Second Part of the above is in the press. 

Balmain's Lessons on Chemistry. 

Lessons on Chemistry ; for the use of Pupils in Schools, Junior Students in the 
Universities, and Readers who wish to learn the fundamental Principles and 
leading Facts. With Questions for Examination, a Glossary of Chemical 
Terms, and an Index. By William H. Balmaik . Fcp. 8vo. 68. cloth. 

Mrs. Lee's Natural History for Schools. 



Elements of Natural History, for the use of Schools and Young Persons ; com> 
prising the Principles of Classification, interspersed with amusing anS in- 
structive Original Accotmts of the most remarkable Animals. By Jlrs. Lbb 



(formerly Mrs. T. E. Bowdich), Author of ' 
Woodcuts, 7s. 6d. bound. 



Taxidermy/' &c. 12mo. with S5 



WORKS FOR YOUNC PEOPLE, BY MRS. MARCET. 
Mrs. Marcet's New Spelling Book. 

The Mother's First Book ; containing §ie Reading made Easy, and Spelling 
Book. New Edition, 12mo. Is. 6d. doth. 

Mrs. Marcet's New Grammar for Boys. 

Willy's Grammar, interspersed with Stories, and intended for the use of Toung 
Boys. 2d Edition, 12mo. Zs. 6d. cloth. 

Lessons on Animals, Vegetables, and Minerals. 

Idmo. 28. cloth. 

Conversations on the History of England. 

For the Use of Children. 2d Edition, with additions, continuing the History 
to the Reign of George III. 18mo. Ss. cloth. 

Mary's Grammar : 

Interspersed with Stories, and intended for the use of Children. 6th Edition^ 
revised and enlarged, 18mo. 3s. 6d. half-bound. 
** A soimd and simple work for the earliest ages."— Qtjartbrlt Rxtibw. 

The Game of Grammar : 

With a Book of Conversations (fcp. 8to.) shewing the llules of the Game, 
and afibrding Examples of the manner of playing at it. In a varnished box, or 
done up as a post 6vo. volume in cloth, 8s. 

Conversations on Language, for Children. 

Fcp. 8vo. 4s. 6d. cloth. 

Willy's Stories for Young Children : 

Containing The House-Building— 'The Three Pits: The Chalk Pit, The Coal Pit, 
and The Gravel Pit)— and TheLand witboutLaws. 3d£dit. 18ir.o. 2s. half-bd. 

Willy's Holidays : 

Or, Conversations on different Kinds of Govemmoits : intended for Toung 
Children. IBmo. 2s. half- bound. 

The Seasons : 

Stories for very Young Children. New Editions, 4 vols.— Vol. 1, Winter, Sd 
Edition; Vol. 2, Spring, 3d Edition; Vol. 3, Summer, 3d Edition; VoL 4, 
Autumn, 3d Edition. 2s. each, half- bound. 
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GEOGRAPHY AND ATLASES. 

Butler's Ancient and Modem Geography. 



Outline Grographical Copy-Books, Ancient and Modem : with the Line* of Lati- 
tude and Loni:itude onlv, Tor the Pupil to fill up, and designed to accompany 



A Skpti*h of Ancient and Modem Geography. BjSkuvkl Butlkk, D.O. lata 
Hifchop of Lichfield, foraierly Head Master of Shrewsbury SchooL New Edition, 
revMcd by hia Sob, 8vo. 9s. boards ; bound in roan, 10s. 

Butler's Ancient and Modern Atlases. 

An Atlas of Modem Geofcraphr; consisting of Twenty-three Coloured Mans.ftora 

a nrw net of pUtn, correctea, with a complete Index. By the late Dr. Bvtlbb. 

8vo. 12s. halt-bound. — By the same Author, 
An Atl<ui of Ancient Geoeraphy ; consisting of Twenty-two Coloured Maps, with 

a romplete Accentuated Index. Bvo. 12s. half-bound. 
A Of neral Atlas of Ancient and Modem Geoeraphy ; consisting of Forty-|lTS 

coloured Mapci, and Indices. 4to. 24s. half-bound. 

*.* The Latitude and Longitude are given in the Indices. 
The Plates of the present new edition hare been re-engraved, with corrections 

from the government surveys and the most recent sources of information. 
Edited by the Author's Son. 

Abridgment of Butler's Geography. 

An Abridgment of Bishop Butler's Modem and Ancient Geography: amnasd in 
the form of Question and Answer, for the use of Begixmers. By ICaet 
CrNNiN(»HAM. 3d Edition, fcp. 8vo. 2s. cloth. 

Butler's Geographical Copy Books 

Outline Geographical Copy-Books, Ancient and Modi 
tude and Loiu:itude only, for the Pupil to fill up, tu 
the above. 4tn. each 4s. ; or together, sewed, 7s. 6d. 

Goldsmith's Popular Geography. 

Geography on a Popular Plan. New Edit, including Extracts ftrom recent Voyages 
and Travels, witli Engravings, Maps, &c. By Kev. J . Goldsmith. 12mo. 14s. bd. 

Bowling's Introduction to Goldsmith's Geography. 

Introduction to Goldsmith's Grammar of (reographv : for the use of Junior Pupils. 
By J. Uu wuMO, Master of Woodstock Boai^ing bchool. New Edit. IHmo. 9d. sd. 
By the same Author, 

Five Hundred Questions on the Maps of Europe, Asia, AfKca, North and South 
America, and the British Isles: principally from the Maps in Goldsmith's 
G rammar of Geography. New Edition, IBmo. 8d.— Key, 9d. 

Goldsmith's Geography Improved. 

Grammar of General Geography: beim; an Introduction and Companion to the 
larger Work of the same Author. By the Rev. J. Goldsmith. New Edition, 
improved. Revised throughout and corrected by Hugh Murray, Eaq. Royal 
Ibmo. with New Views, Maps, Ac Ss. 6d. bound.— KzT,6d. sewed. 

Mangnall's Geography, revised. 

A Coniiiendium of Geography; for the useof Scho<ds, Private Families, ice. By 
K. Manona.ll.%A new Edition, revised and corrected throughout. 12mo. 
7b. 6d. bound. 

Hartley's Geography, and Outlines. 

Geography for Youth. By the Rev. J . Haetlet. New Edit, (the 8th), ooatiiiilng 

tiie latent Changes. 12mo. 4s. 6d. bound. — By the sacM Author, 
Outlines of Geography : the First Course for Children. New Edit. 16mo. 9d. sd. 



THE FRENCH LANGUAGE. j 

Hamel's French Grammar and Exercises, by Lambert. : 

Hamerx French Grammar and Exercises. A New Edition, in one volume. 
Carefully corre«:ted, greatly improved, enlargeil, and arranged, in «Mmformity \ 
with the last edition of the Dictionary of the French Academy, and in confor- i 
mitv with the laat edition of the French Grammar of the University of France. ' 
By N. Lambert. IZmo. 6s. 6d. bound. 

KsY, 4s. bound. 
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HamePs French Grammar. — (The Original Edition.) 

A New Universal French Onunmar ; being an accurate Svstem of French Acci- 
dence and Syntax. BtN. Hamel, Graduate in the UniTersity of Caen, and 
Rector of the Town of Xi'Algle. in Normandy. New Edit, greatly improYed, 
12mo. 4s. bd. 

Hamers French Exercises, Key, and Questions. 

French Grammatical Exercises. By N. Hamel. New Edition, carefully rerised 

and greatly improved, 12mo. 4s. Dound. 
Key, 12mo. 3s. bound.--QcB8TiONS, with Key, 9d. sewed. 

HameVs World in Miniature. 



Edition, corrected and brought down to the present time, 12mo. 48. 6d. bd. 

Tardy's French Dictionary. 

An Explanatory Pronouncing Dictionary of the French Language, in French and 
English ; wherein the exact Sound of every Syllable is distinctly marked, accord- 
ing to the method adopted by Mr. Walker, in his Pronouncing Dictionary. To 
which are prefixed, the Principles of the French Pronunciation, &c. By the 
Abb6 Taaot. New Edit, carefully revised, 12mo. 6«. bound. 

ENGLISH GRAMMARS, READING BOOKS, ETC. 
Mrs. Felix Summerly's Mother's Primer. 

The Mother's Primer. A Little Child's First Steps in many ways. By Mrs. Fsux 
Summerly. Fcp. 8vo. printed in Colours, with a Frontispiece drawn oil Zine 
by William MuUready, R,A. Is. sewed. 

The Rev. J. Pycroft's Course of English Reading. 

A Course of English Readine. adapted to every Taste and Capacity: with Anec- 
dotes of Men of Genius, ^y the Rev. James Py croft, B.A. Trinity College, 
Oxford, Author of ** Latin Grammar Practice," and " Greek Grammar Prac- 
tice." Fcp. 8vo. 68. 6d. cloth. 
" We do not know of a better index than this well-considered little book to a 
general course of reading. It might as such be safely and advantageously put 
into the hands of all yoifng persons who have nearly finished their education, and 
are about to take their place in society or to begin the world." — ^Ati.a.8. 

Maunder* s Universal C lass-Book : 

A New Series of Reading Lessons (original and selected) for Every Day in the 
Year : each Lesson recording some important Event in General History, Bio- 
graphy, &c. which happened on the day of the month under which it is plac^ ; 
or detailing, in familiar lan^age, interesting facts in Science: also, a variety 
of Descriptive and Narrative Pieces, interspersed with Poetical Gleanings : 
Questions for Examination being appended to each day's Lesson, and the 
whole carefully adapted to practical Tuition. By Samuel Maunder, Author 
of " The Treasury of Knowledge," &c. 2d Edition, revised, 12mo. 5s. bound. 

Lindley Murray's Works. 

' The only Gemtjinb Editions, with the Author's last Corrections. 



1. First Book for Children, 26th edition, 

18mo. 6d. sd. 

2. English Spelline-Book, 47th edition, 

18mo. I8d. bd. 

3. Introduction to the English Reader, 

34th edit. 12mo. 2s. 6d. bd. 

4. The English Reader, 24th edit. 12mo. 

3s. 6d. bd. 
6. Sequel to ditto, 7th edit.- 12mo. 48. 6d. 
bound. 

6. English Grammar, 53d edit. 12mo. 

38. 6d. bd. 

7. English Grammar abridged, 127th 

edit. lt<mo. Is. bd. 

8. English Exercises, fiOtb edit 12mo. 

28. boimd. 
9. KeytoExerci8es,25thed.l2mo.28.bd. 
10. Exercises and Key. 60th and 25th 
editions, in 1 vol. 3s. 6d. bound. 



11. Introduction au Lecteur Frangois, 

6th edition, 12mo. Ss. 6d. bound. 

12. Lecteur Francois, 6th edit. 12mo. 

6s. bound. 

13. Library F.dition of Grammar, Exer- 

cises, and Key, 7th edit. 2 vols. 
8vo.2l8.bd8. 

First Lessons in English Grammar, 
New edit revised and enlarged, 
18mo. 9d. bd. 

Grammatical Questions, adapted to 
the Grammar of Lindley Murray : 
with Notes. By C. Bradley, 
A.m. Bth edit, improved, 12mo. 
2s. 6d. bd. 

Enlarged Edit, of Murray's Abridged 
English Grammar, by Dr. Gilbs. 
I8mo. Is. 6d. cloth. 
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Mayor's Spelling Book. 

The Eturliah Speilinfl-Book : accompanied br a Pro^rressire Series of easr and 
familiar Lenons : mtendea as an Introduction to tlw Reading and Spelkns of 

the Eni^lish Language. Bj Dr. liAToa. 4S2d Edition, with raric '■-• — 

and improvements of Dr. Mavor, legallr conveyed to them by his 
with Prontupiece by Stothard, and 44 beautiflil Wood Engravinj 



Um Enxllsh Language. Bv Dr. Mator. 452d Edition, with rarions revisions 
and improvements of Dr. Mavor, legallv conveyed to them by h" 
with Prontupiece by Stothard, and 44 beautiflil Wood Engrav „ 
expressly for the work, by Harrey. The whole printed In an entiruy 
12mo. Is. 6d. bound. 

*•* The only Genuine Edition, with the Author's latest Additions and Improre- 
ments, bears the imprint of Messrs. Longman and Co. 

Carpenter's Spelling-Book. 

The Scholar's Spelling Assistant ; wherein the Words are arranged according to 
their principles of Accentuation. By T. CAKPaNTBK. New Edition, corrrcted 
throughout, 12mo. Is. 6d. bound. 

NOTICE.— The only Genuine and Complete Edition of Cakpentsk's Spslliiyo is 
published by Messrs. Loneman and Co. and Messrs. Whittaker and Co. Any 

Serson selllne any other edition than the above is liable to action at law, and on 
iscovery will be immediately proceeded against, the whole book being copyri^t 

Walker's Dictionary Remodelled. 

Walker's Critical Pronouncing Dictionary of the English Language, adapted 
to the present state of Literature and Science : embodying the ori^al stores 
of Johnson, the additions of Todd and Webster, and many words in modem 
use not included in former Dictionaries. By B. H. Sxart, Author of 
** The Practice of Elocution," &c. Second Eaition. To which are now 
added, an Enlarged Etymological Index, and a Supplement, containing nearly 
Three Thousand Words not mclnded in the previous edition of the Dictionary. 
8vo. [Just ready. 

Walker's Dictionarv Epitomised. 

Walker's Pronouncing Dictionary of the English Language, Epitomised on a 
plan which allows or full Definitions to the leading Words, and laige additions 
to the Terms of Modem Science: with a Key to tne Pronunciation of Greek, 
Latin, and Scripture Proper Nameh. By B. H. Smakt. New Edition. 
16mo. 7b. 6d. cloth. 

Smart's English Grammar, and Accidence. 

The Accidence and Principles of English Grammar. By B. H. Sma&t. 12mo. 

4s. cloth. 
The Accidence separately. Is. sewed in cloth. 

Smart's Practice of Elocution. 

The Praccice of Elocution ; or, a Course of Exercises for acquiring the several 
requisites o a good Delivery. By H. B. Smart. 4th Edition, augmented, 
particularly by a Chapter on Impassioned Reading Qualified by Taste, with 
Exercises adapted to a Chronological Outline of English Poetry. 12mo. 6s. cL 

Graham's Art of English Composition. 

English ; or. The Art of Compomtion explained in a series of Instructions and 
Examples. By G. F. Grahak. 2d Edition, revised and corrected. Fcp. 8to. 
7s. cloth. 

Graham's Helps to English Grammar. 

Helps to EnglibD Grammar ; or, EasyExercisesfor Young Children Illustrated 
by Engravings on Wood. By G. P. Graham. 12mo. 3s. cloth. 

English Synonymes classified and explained : 

With Practical Exercises, designed for Schools and Private Tuition. By 
G. F. Graham. Fcp. 8vo. 78. cloth. 

Aikin's British Poets. 

Select Works of the British Poets. From Ben Jonson to Beattie. With Biogra- 

Shical and Critical Prefaces, by Dr. Aikin. A New Edition, with Supplement, 
y Lucy Airin, containing additional Selections from the Works of Crabbe, 
Scott, Coleridge, Pringle, Cnarlotte Smith, and Mrs. Barbauld. Medhun 8vo. 
18s. cloth. 

Aikin's Poetry for Children. 

Poetry for Children ; consisting of Selections of easy and interesting Pieces from 
tlte best Poets, interspersed with Ori^al Pieces. By Miss AiKix. New Edit, 
considerably improved, l^tno. with Frontispiece, 2s. cloth. 

Bullar's Questions on the Scriptures. 

Questions on the Holy Scriptures, to be ansvrered in Writing, as Exercises at 
School, or in the course of Private Instraction. By Johx Bullab. New Edit. 
18mo. 2s. 6d. cloth. 



Wilson and OgiWy, Skinner Street, Snowhill, London. 
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